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CnnCOK COKPAmEHHH 



KOC - KOMnjieKCHaa oSpaSoxKa CHrnajioB; 

CH^ - CBepxHHSKOHacTOTHbiH (;i;Hana30H, -aa inyMOMexpHa); 

CHMC - cjio^Haa HenoBeKo-ManiHHHafl CHcxeMa; 

rC - renepajibHaa coBOKynnocTb; 

BnO - SbiCTpoe npeo6pa30BaHHe Oypbe; 

BnyA - SbiCTpoe npeoSpasoBaHHe yojima-AAaMapa; 

CIIM - cneKTpajibHaa njioxHOCXb moiii,hocxh; 

OK - 4)yHKii;HH KorepeHXHOcxH; 

OMK - 4)yHKii;HH HacxHOH KorepeHXHocxH; 

OMK - 4)yHKLi;HH MHoacecxBCHHOH KorepeHXHOcxH; 

MHK - Mexo^i; HaHMCHbinHx KBa;i;paxoB; 

MBBKn - Mexofl BapHaLi;H0HH0-B3BemeHHbix KBa;i;paxHHecKHx npHSjiHaceHHH; 
PO - pacnosHaBaHHe o5pa30B; 

MO - MHHHMH3aLl,HH onHcaHHH; 

no - npoFpaMMHoe o6ecneHeHHe; 

nnX - npOLi,ecc npoH3BOfl,cxBeHHoro xpaBMaxH3Ma; 

IIT - npoH3Bo;i;cxBeHHbiH xpaBMaxH3M; 

HC - HecHacxHbiH cjiyHafi; 

A3C - axoMHaa 3JieKxpocxaHi;Ha; 

^3y - a;i;epHaa aHeprexHHecKaa ycxanoBKa; 

ACY - aBxoMaxH3HpoBaHHaa cHcxeMa ynpaBjieHHa; 

ACy n - aBxoMaxH3HpoBaHHaH CHCxeivia ynpaBncHHa npoH3BOACXBOM; 

ACY Xn - aBxoMaxH3HpoBaHHaa CHCxeMa ynpaBjieHHa xexHOnoFHHecKHMH 

npOLteccaMH; 
xn - xexHOJiOFHHecKHe napaMexpbi; 

yrXY-ynH - ypajibCKHH rocy;i,apcxBeHHbiH xexHHHecKHH yHHBepCHxex - ypajibCKHH 

nOJIHXeXHHHeCKHH HHCXHXyx; 

CPOO HX - CBep;i;jioBCKHH perHOHanbHbiH oSmecxBeHHbiH ^OHp, «HHHOBaLi;HOHHbie 
xexHOJiorHH»; 

yPO AHH - ypanbCKoe pernoHajibHoe ox;i;ejieHHe AKa;i;eMHH HHacenepHbix nayx hm. 
A.M.npoxopoBa; 

I.N.A.I.L. - HaiiHOHajibHbiH HHcxHxyx aHajiH3a npoH3Bo;i;cxBeHHoro xpaBMaxH3Ma 
HxajiHH. 
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OBUIAM XAPAKTEPHCTHKA PABOTM 



AKxyajibHOCTb nccjiejiOBaHnn. B cooxBexcTBHH c KjiaccHHecKofi MOHorpa4)HeH 
}K.MaKca [7], «HeB03M0»H0 ^axb c^axoe h npneMjieMoe AJia Bcex onpeAejiCHHe 
o6pa6oxKH CHrnajiOB. ... HeoSxo^HMOcxb b o5pa6oxKe CHrnajiOB BOSHHKaex KajK^bifi 
pas, Kor;i;a nyacHo ox;i;ejiHXb nepe;i;aBaeMoe cooSmeHHe ox HCKaacaiomero ero myMa.». 

Tpa^HLiHOHHoe npe^cxaBjieHHe o KOMnneKCHOH o5pa5oxKe CHraajiOB (KOC) 
saKjiioHaexcfl b nonyqeHHH h nocjie;i,yK)ii],eH o6pa6oxKe b c^hhoh cxcmc xpex h Sonee 
CHXHajioB c Li;ejibio nojiyneHHa 6ojiee nojiHofi HH4)opMaLi;HH o5 oSteKxe Hccjie;i;oBaHHa. 

BonpocaM KOMnjieKCHoii o5pa5oxKH o^HOXHnHbix CHraajiOB b BbicoKonacxoxHOM 
;i;Hana30He (aKycxHKa, pa;i;HOBOJiHbi) c Li;ejibio jioKaLiHH hx hcxohhhkob nocBameHbi 
paSoxbi MHOFHX oxeHecxBeHHbix H sapySeacHbix ynenbix, cpe;i;H Koxopbix 
A.H.MorHJibHep, B.A.KpHBLi,OB, P.O.MacaryxoB, H.Nishihara, B.M.Cokojiob, 
T.N.Claytor, D.A.Greene, J.Maloyrh, B.B.IUeMaKHH, K.H.IIpocKypaKOB, 
A.IO.IUaxHjioB, M.C^pjibiKOB h ;i;p. 

B 6ojiee cji05KHbix cjiynaax, xpe5yK)iii,Hx nojiyneHHa HH^opMaLi,HH o cocxohhhh 
cjioacHOH xexHHHecKOH cHcxeMbi, Heo6xo;i;HMo paccMaxpHBaxb b e;i;HHOM 
KOHi;enxyajibHOM npocxpancxBe pasHoxnnHbie npoiieccbi, xaKHe, nanpHMep, KaK 
4)JiiOKxyaLi,HH ^H3HHecKHx BejiHHHH npH npoH3BOACXBe saMepOB, inyMbi 
xexHOJiorHHecKHx napaMexpoB o6opy;i;oBaHHfl hjih nilT. Heo6xo;i;HMocxb 
KOMnneKCHOH o6pa6oxKH xpex n 6ojiee xnnoB cnrnajioB pasjinnnoH 4)H3HHecKOH 
npHpo/Ibi B nocxanoBOHHOM njiane ynoMnnaexca b KjiaccnnecKHx xpy^ax ^5k. Ben^axa 
H A. nnpcojia [31]. 

^Hccepxan;HOHHoe Hccjiej^oBanne nocBani;eHo pasBHxnio cncxeMbi KOC b 
nanpaBJieHHH ee HHxerpan,HH c pacnosHaBanneM o6pa30B na ochobkbix axanax 
o5pa5oxKH, nannnaa c BbiSopa nacxoxnoro ;i;Hana30Ha n KOMnjieKcoB npoi^eccoB, KaK 
nanGojiee HH4)opMaxHBHbix BbiSopoK h3 renepajibnon coBOKynnocxn. 

Koop^HHai^Hfl HCCJie^OBaHHH npoBOflHjiacb b paMKax Haynno- 
Hccjie;i;oBaxejibCKHx nporpaMM MnnncxepcxB cpe;i;Hero MamnHocxpoennfl (1977- 
1983r.r.), xaacenoro n xpancnopxnoro MamnHocxpoenna CCCP (1985-1988 r.r.), 
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BejioapcKOH A3C HM.H.B.KypnaTOBa (1982-1984 r.r.), BL(HHHOT BL[CnC (1986- 
2004 r.r.), CPOO HT (2007-2010 r.r.), YPO AHH (2005-2010 r.r.). 

06i.eKT HCCJie^OBaHHH - KOMnjieKcnaa o6pa6oTKa cHrnajioB (KOC). 

^pe;^MeT HCCJie;iOBaHHfl - pasBHXHe KOC pasHoxHnHbix npoLi,eccoB h ee 
HHTerpaLiHH c PO, KaK xexHHHecKoro HHCTp)^eHTapHa ananHsa cocxoaHHA cjioacHbix 

CHCXeM. 

II,ejiH H sa^aHH Hccjie^OBanHH 

FjioSajibHaa i^enb Hccjie;i;oBaHHJi - pasBHxaa cHcxeMa KOC. 

JIoKanbHaa Li;ejib 1 - nojiyneHHe HOBoro 3HaHHfl b BH;i;e naKexa npoxoxHnoB h 
MOflejiefi CHCxeMbi KOC. 

JIoKanbHaa u,Qjih 2 - HHacenepHaa peanHsai^Hji h BHe;i;peHHe cHcxeMbi KOC 
pasHbix BHj^oB 3a;i;aH, paspaGoxKa nporpaMMHoro o6ecneHeHHfl. 

Sa^aHH Hccjie^OBaHHa: 

- no;i;roxoBKa jiHxepaxypHo-aHanHXHHecKoro oSsopa pexpocneKXHBbi h coBpeMCHHoro 
cocxoaHHa Hccjie;i;oBaHHH o6pa6oxKH cHrnajioB Mexo;i;aMH cneKxpanbHoro ananHsa b 
pasjiHHHbix nacxoxHbix ^Hanasonax; 

- cocxaBjieHHe naKexoB naynHbix h KopnopaxHBHbix npoxoxHnoB no xeMe 
Hccjie;i;oBaHHH; 

- COBepmeHCXBOBaHHe MCXO^OB MHHHMH3aLI,HH onHcaHHH; 

- paspaSoxKa Mo;i;ejieH npHMeneHHa KOC HsyneHHa HCBasKH, inyMOB 
xexHOJiorHHecKHx napaMexpoB ^3y h o6opyfl,OBaHHJi A3C; 

- H3yHeHHe nilT Mexo^aMH KOC; 

- npoBe;i;eHHe cpaBHHxenbHoro anajiHsa pesyjibxaxoB o6pa6oxKH cHrnajioB npoi^ecca 
nX PoccHH H HxajiHH; 

- BHe^peHHe nojiyneHKbix peayjibxaxoB h MO^ejieii b nayHHbix HCCJie^OBanHflx 
4)H3HHecKHx npoi;eccoB, npn paspaSoxKe ACY Til A3C, b yieduou npoi^ecce. 

3MnHpHHecK0H 6a30H HccjieAOBaHHa nocjiyacHjiH Maxepnajibi onySnHKOBanHbix 
HayqHbix pa3pa6oxoK, BbinonHABinHxca c yqacxHCM aBxopa b CO HHKH3T, yrXY- 
yilH, EenoflpcKOH A3C; Sasa ;i;aHHbix nilT, c4)opMHpoBaHHaa b oxeHecxBeHHbix h 
3apy5e^Hbix KOMaH^HpoBKax, na ochobc anKex HC no Pocchh h 6aHKa ;i,aHHbix 
HxanHH, nepe^aHHoro aBxopy I.N.A.I.L. 
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Mexoati HccJIe/^OBaHHJI: cneKxpajibHbiH anajiHS, pacno3HaBaHHe o6pa30B, 

MHHHMHSaLlHfl OnHCaHHH, Onpe^^eJieHHC CXaXHCTHHeCKHX xapaKxepHCTHK H 4)yHKLI,HH 

cjiyHaHHbix npoLieccoB, Mo^ejinpoBaHHe. 

^ocTOBepHOCTb pesyjibxaxoB noflTBep5K;i,eHa ManiHHHbiM Mo^ejiHpoBaHHeM h 
npoBe;i;eHHeM nojiHoro KOMnjieKca cxaH^^apxHbix MaxeMaxHHecKHx npoLi;e;i;yp 
Hccjie;i;oBaHHfl cxaxHcxHHecKOH ;i;ocxoBepHocxH, xecxaMH 3pro;i;HHHocxH h 
CTaLi,HOHapHOCTH; coBna^eHHeM pesyjibxaxoB o6pa6oxKH ^anHbix, pasjiHHaiomHxca 
xpoHOJiorHHecKH, nojiyHeHHbix na necKOJibKHx ynacxKax xexHOJiorHHecKoro 
o6opy;i;oBaHHa, a b oxHomeHHH HC - perncxpHpyeMbix na pasHbix npe;i;npHaxHax, h b 
cxpanax c aaiviexHO oxjiHHaiomHMHca ycjiOBHaMH xpy^a. 05ycjiOBjieHa anpo5aLi,HeH b 
HayHHbix H3;i;aHHflx, ceMHHapax h K0H4)epeHLi;Hax ochobkbix pesyjibxaxoB 
Hccjie;i;oBaHHH h hx npaKXHHecKHM BHe;i;peHHeM b nayHHbix Hccjie;i;oBaHHflx h na 
npoMbinijieHHbix npe^npHaxHax. 

HayHHan HOBHsna: 

1. Ha ocHOBe cxpyKxypHoro anajiHsa jiHxepaxypHOH HH4)opMaLi;HH BnepBbie 
c4)opMHpoBaH naKex nayHHbix npoxoxHnoB KOMnjieKCHOH o5pa5oxKH CHrnajiOB (KOC), 
oxjiHHaiomHHCji 4-x-paHroBOH cxpyKxypoH. 

2. PaspaGoxaHbi npoeKXbi h nporpaMMbi pa3BHXHa KOC, oxjiHHaiomHeca 
ycoBepmeHCXBOBaHHeM mcxo^ob o5pa5oxKH h hx npHMeneHHa ^jia anajiHsa pasHbix 
xHnoB npoLieccoB na ochobc HHxerpai^HH c pacnosHaBaHHCM oSpasoB (PO). 

3. C4)opMyjiHpoBaHa oGmaa HHcJiopMaiiHOHHaa Mo;i;ejib o6pa6oxKH cHrnajioB no 
KOMnjieKcaM Handojiee HH4)opMaxHBHbix npoLi,eccoB - Bbi5opKaM h3 renepajibHOH 
coBOKynHocxH, onpe;i;eji3ieMbiM c npHMeneHHeM PO. 

4. OSocHOBana Heo6xo;i;HMocxb HcnojibsoBaHHa CHM ;i;Hana30Ha npoiieccoB, x.e. 
o5jiacxH qacxox ox Hano- ^o ^ecaxbix ^ojieii Fu,, ^jia KOC cjioiKHbix xexHHHecKHx 

CHCXeM. 

5. HpeAJio^eH hobmh mcxo^ MHHHMHsaiiHH onHcaHHH (MO) Ha ocHOBe 
paH5KHpoBaHHfl K03(|)(|)HLi,HeHX0B pa3flejiflioii],Hx (|)yHKLi,HH, oxjiHHaioiii,HHCfl 6ojibmeH 
ycxoHHHBocxbK) pcsyjibxaxoB pacnosHaBaHHa h rapanxHpoBaHHbiM pa3;i;ejieHHeM 
HcxoflHOH coBOKynHocxH Ha Kjiaccbi npn pemeHHH cnoacHbix 3a;i;aH PO. 
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6. Pa3BHTa CHCTCMa KjiaccH4)HKaLi,HH npH3HaK0B Ha flH4)^epeHLi,HajibHbie, 
HHxerpajibHbie h HHTerpo-;i;H4)4)epeHLi;HajibHbie, nosBonHBinaa pacmnpHTb Hcxo;i;Hoe 
npHSHaKOBoe npocxpaHcxBo h npHMCHHTb panee ne HcnonbsoBaBniHeca, 

HH^OpMaXHBHbie npH3HaKH, XaKHC, KaK K03^^HLl,HeHTbI pa3flejiaK)III,HX ^yHKLl,HH, Mepbi 

cxo;i;cTBa, sHaneHHa O^K h OMK, SHcneKxpbi, pacnpe;i;ejieHHe nepexo;i;oB snaKa 

HCBaSKH. 

7. Pa3pa5oTaH hobmh mcto^ MO nyrcM HHTerpaLi,HH MHHHMH3aLi,HH onHcaHHH no 
paspemaiomeH cnocoSnocTH h viji,evi cjiynaHHoro noncKa c a;i;anTai;HeH, 
OTjiHHaiomHHca SojibineH yHHBepcanbHocTbio, nocKOJibKy npn HSMeneHHH onHcaHHA 
pe3yjibTaTbi pacno3HaBaHHa cxaHOBaxca 6ojiee ycxoHHHBbiMH. 

8. PaspaSoxaHHaa HH4)opMaLi;HOHHa3i Mo;i;ejib KOC b npHMeneHHH k anajiHsy 
npoLieccoB na A3C b CWl ;i;Hana30He nosBOJiHjia nojiynnxb ;i;HarHocxHHecKHe Mo;i;ejiH 
odnapyaceHHa KHnenHa b aKXHBHOH 30He a^epnoro peaKxopa, «o6pa3a» inyMOB 
HcnpaBHoro naporenepHpyiomero, nacocHoro h KOH;i;eHcaxopHoro o6opy;i;oBaHHa 
A3C c HcnojibsoBaHHCM mxaxHon HSMepHxenbHOH annapaxypbi aneproGjiOKa. 

9. Pa3BHxo npe^cxaBjiCHHe o HeBa3Ke, KaK Bbixo^noM npoLi,ecce HH^opMaLi,HOHHOH 
Mo;i;ejiH KOC, co;i;epacameM HH4)opMai;Hio ;i;ji3i yxoHHeHHa npe;i;cxaBjieHHH o 
;i;exepMHHHpoBaHHOH ochobc HsyHaeMoro 4)H3HHecKoro npoii;ecca. 

10. npHMeneHHe HH4)opMaLi,HOHHOH Mo^enH KOC no3BOJiHjio pa3BHXb 
npe;i;cxaBjieHHe o ;i;exepMHHHpoBaHHbix ocHOBax npoLi;eccoB b 3a;i;aHax HsyHenHA 
HHSKoxeMnepaxypHOH nnasMbi, a xaKace npocKXHpoBaHHa MaxepnajioB SnojiorHHecKOH 
3aiii,HXbi (nponycKaHHe HefixpoHHoro noxoKa, ra30BbiflejieHHe). 

1 1 . Ha OCHOBC npHMCHCHHa HH4)0pMaLi;H0HH0H MO;i;CJIH KOC OXKpblXa SaBHCHMOCXb 

MOKfly pancc cHHxaBniHMHca hc cBHsaHHbiMH KaxcropHHMH, xaKHMH, KaK nilT H 
Li,HpKaflHaHHbic pHXMbi, a B 5ojicc o5iii,CM njianc, ycxanoBjiCH ^cxcpMHHHpoBaHHbm, 
nojiHrapMOHHHccKHH xapaKxcp nilT, c onpc;i;cjiflioii];HM bo3;i;chcxbhcm Li;HpKa;i;HaHHbix 
cocxaBjiaiomnx h BxopocxcncHHbiM - ox aHxponorcHHbix (|)aKxopoB. /l^oKasaHo 

OXCyXCXBHC BJIHaHHa Ha nilT OKOJIOMCCflHHblX 6H0pHXM0B, niHpOKO npHMCHflCMblX Ha 

npc;i;npH3ixHflx pfl;i;a cxpan. PaspaGoxana aBxoKoncSaxcjibHaa Mo;i;cjib nilT, 
npcfl,jioaccHbi Mcxo;i,bi cro paHflOMH3aLiHH. 
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IIpaKTHHecKafl SHanHMOCXb: 

- pasBHxaa cncxeMa KOC b Hccjie;i;oBaHHflx HCBasKH nosBOJiHjia yxoHHHTb 4)H3HHecKHe 
HSMepeHHa h xeopexHHecKHe npe;i;cTaBjieHHa o npoLi;eccax, ;i;aTb 6ojiee xoHHtie 
peKOMeHflaLi,HH jjjin npoeKXHpoBaHHH MaxepHajiOB 5HOJiorHHecKOH aamHXbi ox 
HOHHSHpyiomHX HSJiyHeHHH B CO HHKH3T; 

- pesyjibxaxbi npHMeneHHa KOC b Hccjie^oBaHHax KOMnjieKcoB m)^0B h 
pacnosHaBaHHa pe5KHM0B pa5oxbi BHe^peHbi na Hccjie^OBaxejibCKoii R3Y b CO 
HHKH3T; cooxBexcxByiomHe Mexo;i;HKH ;i;HarHocxHKH xexHOJiorHHecKoro 
o6opy;i;oBaHHa HcnojibsoBanbi na BenoapcKOH h KypcKofi A3C h Moji;i;aBCKOH rP3C, 
peKOMeHflOBaHbi ^jia BHe^penHa MHH3Hepro CCCP; 

- pesyjibxaxbi npHMeneHHa pasBHxofi KOC b Hccjie;i;oBaHH3ix nilT BHe;i;peHbi na 
^CHoropcKOM ManiHHocxpoHxejibHOM 3aBo;i;e (r.^cHoropcK) h BIJ,HHH0T BIJ,CnC 
(r.MocKBa); 

- HaMeneHbi nyxH ;i;ajibHeHmHx Hccjie;i;oBaHHH nilT h HanajibKbie Mepbi no 
coBepineHCXBOBaHHK) CHCxeMbi HHCxpyKxaacefi h CHHaceHHio ypoBna xpaBMaxHSMa na 
npoH3BOflCXBe; 

- pesyjibxaxbi Hccjie;i;oBaHHH h paspaSoxaHHoe nporpaMMHoe oSecneneHHe BHe;i;peHbi b 
yneSHOM npoi;ecce pa;i;a BYSob, b nacxHocxn, yrxy-yilH, OIIH, YpFY, a xaKace b 
HncxHxyxe 3JieKxpo4)H3HKH YPO PAH h CO HIIK MHHjiec6yMnpoMa CCCP; 

nojiyneHbi cooxBexcxByiomHe aKXbi BHe;i;peHHji pesyjibxaxoB pa6oxbi b 
BbimeyKaaaHHbix opraHH3aLi;Hax h MHHHcxepcxBax. 

IIOJIO^eHHH, BblHOCHMbie HE 3aii|HTy: 

1 . B KOMnjieKCHOH o6pa5oxKe cHrnajioB (KOC) oxcyxcxByiox cHcxeMoxexHHHecKHe 
Hccjie;i;oBaHHa, HanpaBjieHHbie na HsyneHHe cxpyKxypbi ^annoro nayHHoro 
HanpaBjieHHfl h ero coBepmeHCXBOBaHHe. 

B ;i;HccepxaLi;HH paspaGoxan 4-x-paHroBbiH naKex npoxoxnnoB, npHBe;i;eHa hx 
KpHXHKa, noKasaHbi ajiropnxM h cxeivra 4)yHKLiHOHHpoBaHHa cHcxeMbi KOC. 

2. B HCCJie^OBaHHax, CBflsaHHbix c KOMnjieKCHofi o6pa6oxKOH CHrnajiOB 
pasHoxHEHbix npoLieccoB, BbiSop peajiHsaLiHH ocymecxBjiaexca na ochobc anpHopnoH 
HjiH 3KcnepxH0H HH(|)opMaLi,HH c yHcxoM qejiefi Hccjie;i;oBaHHa, ^opMajiH30BaHHbiH 
noflxofl oxcyxcxByex. 
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B flHccepTaLi,HOHHOM Hccjie^OBaHHH c^opMyjiHpoBaH Sojiee o5iii,hh, 
anropHTMHsyeMbiH no;i;xo;i; na ochobc pasBHxoH HH4)opMaLi;HOHHOH Mo;i;ejiH, 
HcnojibsyiomeH KOMnneKCbi HanSojiee HH4)opMaTHBHbix b cMbicne Li;ejieBOH 4)yHKLi;HH 
npoLi,eccoB - Bbi6opOK h3 renepajibHOH coBOKynnocTH. 

3. CH^ ;i;Hana30H ocxaexca He;i;ooLi;eHeHHbiM b ;i;HarH0CTHHecK0M njiane. 

B ;i;HccepTaLi;HH (na Hccjie;i;oBaHHbix npHMepax) noKasanbi ;i;HarH0CTHHecKHe 
npcHMymecTBa CH^ ^Hanasona: BbicoKaa «npoHHKaK)iii,aa» cnoco6HOCTb, nojiyneHHe 
Sojiee o6meH HH^opMai^HH 06 Hccjie;i;yeMOM oSteKxe huh npoi^ecce, h, hto ocoSeHHo 
BaacHo, B03MoacHocTb 4)opMHpoBaHHa B 3T0M ;i;Hana30He KOMnneKcoB npoLi;eccoB h3 

niHpOKOH, 3aBeflOMO H35bITOHHOH Bbl5opKH H3 rCHepajIbHOH COBOKynHOCTH 5e3 

npHBji3KH K 4)H3HHecKOH npHpo;i;e H HacToxe npoLiecca jioKanbHOH 3a;i;aHH. 

4. B Hccjie;i;oBaHHax, nocBameHHbix noncKy ;i;eTepMHHHpoBaHHOH ochobm 
^H3HHecKHx npoLi,eccoB, npHHaxo npe^cxaBjieHHe o HeBa3Ke, KaK npoaBjieHHH noMex h 
HecoBepmeHCTBa H3MepHTejibHbix chctcm. CooxBexcTBeHHo, npHMeHflexca Li;H4)poBa3i 
HjiH anajioroBaa 4)HJibTpaii;Ha jiJin npnGnHaceHHa annpoKCHMaLiHOHHOH 3aBHCHM0CTH k 
nojiyneHKbiM SKcnepHMeHxajibHbiM ^aHHbiM. 

B ;i;HccepTaLi;HH pa3BHT0 npe;i;cTaBjieHHe o HeBa3Ke, KaK Bbixo;i;HOM npoLi;ecce 
HH(|)opMaLi;HOHHOH Moj^cjiH KOC, co;i;epacaiii;eM ;i;aHHbie ^Jia )rroHHeHHa hckomoh 

;i;eTepMHHHpOBaHHOH OCHOBbl. 

5. Pacno3HaBaHHe o5pa30B (PO) b Hccjie;i;oBaHHax, cBji3aHHbix c xexHHHecKOH 
;i;HarH0CTHK0H h nporH03HpoBaHHeM, Hcnojib3yeTca xonbKo na 3aKjiioHHTejibHOM axane 
fljia (|)opMHpoBaHHfl ycjiOBHH npHHaxHa pemeHHH. 

B ;i;HccepTaLi;HOHHOM Hccjie;i;oBaHHH c4)opMyjiHpoBaHa Heo6xo;i;HMocTb 
npHMCHeHHa cHCTCMbi PO Ha HanajibHOM axane Hccjie;i;oBaHHa jijin 4)opMajiH30BaHHoro 
Bbi5opa HaH5ojiee HH4)opMaTHBHbix KOMnjieKCOB npoLi,eccoB. 

6. CymecTByiomHe MeTo;i;bi MHHHMH3aH;HH onncanHH (MO) b PO hmciot y3Kyio 
o6jiacTb npHMeneHHa h npn pacno3HaBaHHH b cjioacHbix 3aAaHax HeAOCxaTOHHbi. 

B flHccepTaLi,HOHHOM Hccjie^OBaHHH pa3pa6oTaH 6ojiee yHHBepcajibHbiH mcto^ 
MO nyxcM Hcnojib30BaHHfl H;i;eH cjiynaHHoro noHCKa c a;i;anTaLi;HeH b pa3BHTHe MeTo;i;a 
MO no pa3pemaioiii;eH cnocoGnocTH. 
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7. He^ocxaxKOM cymecxByiomHx mcxo^ob MO aBjiaexca HeycxoiiHHBOCXb 
pesyjibxaxoB pacnosnaBaHHa npn HSMeneHHax npHsnaKOBoro npocxpancxBa. Oco6eHHo 
3X0 npoaBjiaexca npn HacxHHHOM «nepeKpi>ixHH» npHsnaKOB, Kor;i;a ycxoHHHBoe 
pas^ejieHHe na Kjiaccbi ne ^ocxHraexca. 

B ;i;HccepxaLi;HOHHOM Hccjie;i;oBaHHH 3xox He;i;ocxaxoK ycxpaneH nyxeM pasBHXHa 
Mexo;i;a MO BecoBoro panacHpoBaHHa npHsnaKOB, npHHaxHCM b KanecxBe npHsnaKOB 

K03^^HLl,HeHX0B pa3fl,ejiaK)III,HX ^yHKLI,HH. 

8. B Hccjie;i;oBaHHJix no oxpane xpy;i;a h IIT npHHaxo 4)eHOMeHOJiorHHecKoe 
npe;i;cxaBjieHHe o xpaBMaxHSMe, KaK coBOKynnocxH cnyHaHHbix 

MHOrOnapaMCXpHHeCKHX BeHHHHH. 

B ;i;HccepxaLi;HH, na ochobc a;i;anxaLi;HH KOC k Hccjie;i;oBaHHaM nilT b 
CBepxHH3KOHacxoxHOM j^HanasoHc noKasano, hxo xpaBMaxHSM aBjiaexca 
^exepMHHHpoBaHHbiM, nojiHrapMOHHqecKHM npoLi,eccoM c onpe^enaiomHM 
B03;i;eHcxBHeM Li;HpKa;i;HaHHbix cocxaBjifliomnx h BxopocxeneHHbiM - aHxponoreHHbix 
4)aKxopoB. 

9. B MHpoBOH npaKXHKe BOS^CHCXBHa Ha nnX c Li,ejibK) ero yMCHbineHHa 
mnpoKO Hcnojibsyexcfl xeopna BjiHHHHa na nilT SnopHXMOB c rapMOHHKaMH, 
6jih3khmh k KajieH;i;apHOMy MecaLi;y. 

B ;i;HccepxaLi,HH flOKasano, qxo xaKoe npe^cxaBjieHHe no^jiejKHx KoppeKXHpoBKe, 
a nnX He co;i;epacHx snaHHMbix rapMOHHK xaKofi nacxoxbi. 

AnpoSauHfl pesyjibxaxoB HCCJie^OBaHHH. OcHOBHbie pesyjibxaxbi nacxoamero 
flHCcepxaLi,HOHHoro HCCJie^OBaHHa b nepHO^ 1979-2009 r.r. 6bijiH npe^cxaBjiCHbi na 
cjie;i;yK)ii];Hx nayHHbix K0H4)epeHLi;Hflx h ceMHHapax: 

- V sonajibHaa koh^). «npHMeHeHHe pa;i;HOHyKjiH;i;oB h HOHHsnpyiomHx 
HSJiyHeHHH B HayHHbix HCCJie^OBaHHax h napo^HOM xosaiicxBe ypajia» - 
Cbcpajiobck: YHH, 1979; 

- BceC0I03HbIH H-XeXH. CeMHHap «npHMeHeHHe BblHHCJIHXeHbHOH XeXHHKH JlJl^ 

pemeHHa KpaeBbix sa^an b 3KOJiorHH» - CBep^jiOBCK: yilH, 1981; 

- 7 H 8 BcecoiosHbix koh^). no onbixy paspaGoxKH n 3Kcnjiyaxan;HH ACV - 
Cbcpajiobck: YHH, 1982 n 1983; 
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- I Me^KOxpacjieBOH ceMHHap «MeTOflbi h nporpaMMbi pacnexa ^ijiepmAx 
peaKTopoB» - M.: HA3 HM.H.B.KypnaTOBa, 1983; 

- Pecny6jiHKaHCK0H h-tcxh. koh^). «noBbimeHHe 34)4)eKTHBH0CTH paSoxbi 

KOHfleHCaLl,HOHHbIX yCXaHOBOK H CHCTCM OXJiaJK/JCHHa Ll,HpKyjIHLl,HOHHOH BOflbl 

xenjioBbix H axoMHbix 3JieKxpocxaHii;HH» - Khcb: HnM3, 1983; 

- I H II o6jiacxHbix H-xexH. koh^). «AKxyajibHbie npoGncMbi axoMHOH HayxH h 
xexHHKH» - Cbcp^jiobck: CBep^jiOBCKHH o5ji. cobcx HTO, HTO 3 h 311, 1984; 

- IV Pecny6jiHKaHCK0H h-xcxh. koh(^. «CoBpeMeHHbie npoSneMbi 3HeprexHKH» - 
Khcb: HnM3, 1985; 

- KoH^. «HeKoxopbie aKxyajibHbie npoSjiCMbi cos/iaHHa h 3KcnjiyaxaLi,HH 
xypSHHHoro o6opy;i;oBaHHa» - CBep;i;jioBCK: YIIH, 1986; 

- II HayHHbiH ceMHHap ho Hpo6jieMaM oxpanbi xpy^a h oKpyacaionieH cpe;i;bi - 
M.:MATH, 1987; 

- BcecoiosHafl H-npaKx. koh^). ho Hpo6jieMaM oxpanbi xpy;i;a b ycjioBHax 
ycKopeHHH HayHHo-xexHHHecKoro nporpecca - M.: BLI|HHHOT BLI|CnC, 1988; 

- H-xexH. ceMHHap «MamHHOcxpoeHHe. 21 bck: po5oxoxexHHKa h 
HaHoxexHOJiorHH» b paMKax IV EBpo-AsnaxcKOH HpoMbinuieHHOH BbicxaBKH - 
EKaxepHHSypr: CPOO HT, 2008; 

- KojiJierna CPOO HT c ynacxncM YPO AHH - EKaxepHH5ypr, 2008; 

- CeMHHapbi Ka4)e;i;pbi «OxpaHa xpy;i;a» YIIH, flenapxaMenxa 3JieKxpoHHKH 
MnjiancKoro HOJiHxexHHHCCKoro HHCXHxyxa, I.N.A.I.L., HTO ^CHoropcKoro 
ManiHHOCxpoHxejibHoro saBO^a, BLI,HHHOT BIJ,CHC, HTO 3A0 «Mhkpoh» - 
Mnjian, Phm, ^cHoropcK, MocKBa, EKaxepHnSypr, 1989 - 2009. 

IlySjiHKauHH: no MaxepnanaM ;i;HccepxaLiHH HMcexca 6ojiee 50 paSox, b xom 
HHCJie yHe5Hoe nocodne, 4 MOHorpa^HH, aBxopcKoe CBH^exenbcxBO na H3o5pexeHHe. 
HpHopHxexHbie ny6jiHKaLi;HH H3;i;aHbi b Be^iymnx oxenecxBeHKbix oxpacncBbix 
^ypnajiax, a xaicace b HxanHH h CUIA. 

JlHHHbiii BKjia^ aBTopa cocxohx b onpe^ejienHH cxpaxerHH h xaKXHKH 
;i;HccepxaLi;HOHHoro Hccjie;i;oBaHHfl c o5pa5oxKOH h HHxepnpexai^HeH pesyjibxaxoB; 
(|)0pMyjiHp0BKe (|)eHOMeHOJiorHHecKOH KOHLi;enLi;HH KOC c HcnojibsoBaHHCM PO jiJin 
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BbiSopa KOMnjiCKCOB npOLi,eccoB h3 reHcpajibHOH coBOKynHOCXH; pa3pa6oTKe hobofo h 
ycoBepineHCTBOBaHHK) HSBecxHoro MeTo;i;oB MO; ycoBepmeHcxBOBaHHH cHcxeMbi 
4)opMHpoBaHHa onHcaHHH, BKjiioHaiomeH panee ne npHMenaBniHeca HH4)opMaTHBHbie 
npH3HaKH; paspaSoxKe cooTBexcxByiomero HO; npHMenenHH KOC k HCCJie^OBaHHio 

paSHblX THnOB npOLi;eCCOB - 4)JIK)KTyaLi;HflM HSMepeHHH (^H3HHeCKHX SaBHCHMOCXeH H 

KOHcxaHT, inyMaM xexHonorHHecKHx napaMexpoB ^3y h o6opy;i;oBaHHfl A3C, a 
TaK5Ke nX, HHTepnpexaLiHH nojiyHeHHbix peayjibxaxoB; ^opMyjiHpOBKe 
aBxoKOJieSaxenbHOH Mo;i;ejiH nilT. 

CxpyKxypa aHCcepxauHOHHoro HCCJie^OBaHHH npe^cxaBJiena na pHc.l. 

IloAnpoeKXbi: 1.1.1 - mcxoabi h npHMepbi npHMeneHHa: KOC, 1.1.2 - HCCJie;i;oBaHHfl 
KOC B CHH AHanasoHe, 1.1.3 - mcxoabi pacnosnaBaHHa oSpasoB; 1.2.1 - anajiorH, 
1.2.2 - naKex npoxoxHnoB; 2.1.1 - cxeMa npoxoxHnoB nyjieBoro h nepBoro panroB, 
2.1.2 - cxcMa npoxoxHnoB Bxoporo panra; 2.2.1 - anropHXM KOC no npoxoxHny 
HyjieBoro panra, 2.2.2 - cxeMa ^yHKLi,HOHHpoBaHHa KOC no npoxoxHny nyneBoro 
panra; 2.3.1 - HH4)opMaL(HOHHaa Mo;i;ejib KOC pasjiHHHon 4)H3HHecK0H npHpo;^bi, 2.3.2 
- naKex 110 jijik KOC; 3.1.1 - Bbi6op ;i;HarnocxHHecKHx npon;eccoB, 3.1.2 - 
4)opMHpoBanHe n MaxeMaxHHecKaa o5pa6oxKa cnrnanoB, 3.1.3 - BbiHHCJienne 
npnsnaKOB; 3.3.1 - ^^op^HpoBanne npnsnaKOBoro npocxpancxBa, 3.3.2 - 
MnnHMHsaqna onncannn; 4.1.1 - MOAennpoBanne cnrnanoB b CWl ;i;Hana3one, 4.1.2- 
MHnHMH3an,HH onncannn; 4.2.1 - (|)opMnpoBanne BbiSopoK KOMnneKCOB npon,eccoB, 
4.2.2 - (j^opMnpOBanne npnsnaKOBoro npocxpancxBa, 4.2.3 - MnnnMn3an,nH onncannn 
n Bbi6op KOMnneKCOB npon,eccoB; 5.1.1 - nponycKanne nepes BeniecxBO nenxponnoro 
noxoKa, 5.1.2 - rasoBbi/ienenne ns MaxepnanoB SnojiornnecKon 3affl,nxbi, 5.1.3 - 
3on;i,OBbie xapaKxepncxnKn nnsKOxcMnepaxypnon njiasMbi; 5.3.1 - (^jiK)Kxyan,nn Til b 
xexHOJiorHHecKHX xpy6onpoBo;i;ax, 5.3.2 - ;i;HarHocxHKa n nporHosnpoBanne 
cocxoaHHH K0H;i;eHcaLi;H0HHbix ycxanoBOK; 5.4.1 - anropnxM a;i;anxaLi;HH KOC k 
Hccjie;i;oBaHHaM nilT, 5.4.2 - o6pa6oxKa cHrnajioB nilT Poccnn n Hxannn, 5.4.3 - 
aBX0K0Jie6axejibHaa Mo;i;ejib nilT, 5.4.4 - cpaBHenne pesyjibxaxoB o5pa6oxKH cnrnajioB 
nnX Hxannn n Poccnn. 
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Cou;HanbHi>iH 3aKa3 



JIorHKa, cocTOHHHe npo6jieMi>i 



IIporpaMMa 1 — Aheuihs coBpeivieHHoro cocxoaHHa KOC 



IIpoeKT 1.1 - JiHTepaTypHo-aHEuiHTHqecKHH 

o63op 



IIoanpoeKTbi 



1.1.1 



1.1.2 



1.1.3 



IIpoeKT 1.2 - IIpOTOTHIIHpOBeiHHe 



IIoanpoeKTbi 



1.2.1 



1.2.2 



IIporpaMMa 2 — MoflCJinpoBaHHe npoxoxHnoB h npeaJiEiraeMHx pemcHHH no KOC 



IIpoeKT 2.1 CxeMaxHHec- 
Koe npe/jcTaBjicHHe 

CHCTCMH npOTOTHnOB H 

npeziJiaraeMtlx pemcHHH 



IIoanpoeKTbi 



2. 



2.1.2 



IIpoeKT 2.2 - AjiropHTMHHecKoe 
MOAejiHpoBaHHe KOC, ee chctcm 

H nOfl:CHCTeM 



IIoanpoeKTbi 



2 2 2 



IIpoeKT 2.3 - HH(})opMaiiHOHHaji 
MOAejib KOC H nporpaMMHoe 
oGecneHCHHe 



IIoanpoeKTbi 



2.3. 



2.3.2 



IIporpaMMa 3 - Mexo/ibi KOMiuieKCHOH o5pa6oTKH cHrnajioB 
pasjiiMHOH 4)H3HqecKOH npHpoflbi 



IIpoeKT 3.1 - TexHH- 




IIpoeKT 3.2 - TexHHHecKoe 




IIpoeKT 3.3 - PacnosnaBaHHe 


HecKaa flHarHOCTHKa 




nporH03HpoBeiHHe 




o6pa30B 




Ilo^inpoeicrbi 








IIo^inpoeKTbi 


3.1.1 


3.1.2 


3.1.3 








3.3.1 


3.3.2 



IIporpaMMa 4 - HirrerpaqHa KOC c pacno3HaBaHHeM o6pa30B 



IIpoeKT 4.1 - 


Bbi6op HacTOTHoro flHana30Ha 


IIo^^npoeKTbi 


4.1.1 


4.1.2 



IIpoeKT 4.2 - 


- MHHHMH3aqHa onHcaHHH 


KOMnjieKcoB npoueccoB 




IIo^^npoeKTbi 


4.2.1 


4.2.2 


4.2.3 



IIporpaMMa 5 - IIpHMepbi npHMeneHiM KOC 



IIpoeKT 5.1 - 

MoflejiHpoBaHHe 

HeBa3KH 



IIoanpoeKTbi 



5.1.1 5.1.2 5.1.3 



IIpoeKT 5.2 - 

KoMnjieKcnaa 
o6pa6oTKa 

CHTHajIOB 

Tniiay 



HpoeKT 5.3 -KOC 

o6opy;ioBaHHa 
A3C 



IIoanpoeKTbi 



5.3.1 



5.3.2 



IIpoeKT 5.4 - AijamaiiHa KOC 
K HccjieaoBaHHaM npoLiecca DT 



IIoanpoeKTbi 



5.4.1 5.4.2 5.4.3 



5.4.4 



IIporpaMMa 6 - Bne^ipeHHe Mo^iejieii h pe3yjii>TaT0B npHMCHeHHa KOC 



IIpoeKT 6.1 - 

BHe/ipeHHe b 
yneGHOM npoqecce 



IIpoeKT 6.2 - 

KOCb 

4)H3IMeCKHX 

H3MepeHHax 



IIpoeKT 6.3 - 

BHe/ipeHHe b 
ACy Tn A3C 



IIpoeKT 6.4 - HCnOJIb30B£lHHe B 

ACY n npcAnpHaxHa 



HoBBie 3HaHHa BtinojiHeHHtie saKasti 

Phc. 1 . CxpyKxypa nporpaMM h npoeKxoB no xeisie ;i;HccepTaLi;HOHHoro Hccjie;i;oBaHHa 
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OCHOBHOE CO;^EP:aCAHHE PABOTM 



nPOrPAMMA 1 - AHAJIH3 COBPEMEHHOrO COCTOHHHH KOC 

nporpaMMa BKjuoHaex 2 npocKxa c 5 noAnpocKxaMH. 

IIpoeKT 1.1 JiHTepaTypHO-aHajIHTHHeCKHH o63op 

B cocxaBe npocKxa BbinojiHeno 3 no;i;npoeKxa. 

IIpocMOxpeHO 400 6H6jiHorpa^HHecKHx hcxohhhkob 3a nepHO^ c 1964 no 2010 
r.r., Sojiee 1000 a;i;pecoB HHxepnex, onpoineno 35 3KcnepxoB. 
IIoanpoeKT 1.1.1 Mexo;i;bi h npHMepti npHMeneHHa KOC 

AnajiHS jiHxepaxypHbix hcxohhhkob, npoBe^enHbiH b noanpocKxe 1.1.1, noKasaji, 
Hxo Sojibinaa nacxb paSox no KOC nocBaniena xexHHHecKon ;i;HarHocxHKe n 
Hccjie;i;oBaHHaM npou;eccoB na o6opy;i;oBaHHH A3C n Til ^3y. 3xo oStacnaexca 

05'beKXHBH0H Heo6xOflHMOCXbK) AHarnOCXHKH XaKHX CHCXeM no KOCBCHHblM 

xapaKxepncxHKaM, BBH;i;y cnen,H^HKH oSteKxa Hccjie;i;oBaHHa. 

HsyneHHe BosMoacHocxen o6pa6oxKH cHrnajioB ocnoBbiBaexca, rnaBHbiM oGpasoM, 
na perHCxpau,HH o^HOxnnnbix Til (nenxpoHHoro noxoKa, xeMnepaxypbi, ^aBjienna). B 
pfl;i;e paSox Hccjie;i;yioxcfl Bonpocbi napnoro B3aHMo;i;eHcxBHa ^^-i^ioKxyaniHH xnna 
«HeHxpoHHbra noxoK - j^aBjienne, - pacxoA, - napocoAep»:aHHe», ocHOBanHbie na 
34)4)eKxe yBenHHennfl Koppejian,HH 3xhx napaMexpoB npn ^narnocxHKe KHnenna b 
aKXHBHOH 30He, a xaKace nap «BH6pan;HH - ;i;aBjieHHe», o;i;HoxHnHbix «Moni;Hocxb 
(HeHxpoHHbiH noxoK) - Mon];Hocxb» H ;i;pyrHx c u;ejibio nojiyqenna nepe;i;axoHHbix 
(|)yHKn,HH H BpeMCHH 3aflep5KKH cnrnajiOB. IIpaKXHqecKH ne nccjie^OBanbi Bonpocbi 
B3aHMo;i;eHcxBH3i xpex H Sojiee Til pa3JiHHH0H 4)H3HHecKOH npHpo;i;bi. 

TexHHHecKoe nporH03HpoBaHHe HMeex Sojibme oSnacxen npHMenenna, 
o^naKO B jiHxepaxype oxcyxcxByex xaKon no^xo^, KaK pacno3HaBaHHe 
;i;exepMHHHpoBaHHOH ochobm nyxcM KOC npon;ecca HeBfl3KH. 

B xaKHx npHjioacennax KOC, KaK xpoHoGnojiorna, oxcyxcxByex pa3BHxoe 
npHMenenne annapaxa pacno3HaBaHHa o6pa30B, a b xpaBMaxonornn KOC panee ne 
npHMenjijiacb. 
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^o/^^poeKT 1.1.2 Hccjie^OBanHH KOC b CH^ ^Hanaaone 

ycxaHOBjieHo, hto HacxoxHbiH ;i;Hana30H, b KoxopoM saKjiioHeHa ocHOBHaa nacxb 
HH4)opMaLi;HH, aBjiaexca npHMepno o;i;HHaKOBbiM jiJi^ pasHbix xnnoB npoLieccoB h 
cocxaBjiaex ox 50 Fn,, npHHCM saperHCxpHpOBaHHoe bo mhophx pa6oxax 
MaKCHMajibHoe sHaneHHe CIIM Haxo;i;Hxcfl b Hanajie nacxoxHOH Koop;i;HHaxbi. 3xo 
osHanaex, hxo hhk cneKxporpaMMbi 6biji onpe;i;ejieH xojibKo o;i;hoh xohkoh b HHxepBane 
nacxox ox nyjia flo BenHHHHbi aKcnepHMCHxajibHoro paapemeHHa - 0,04 Fii, , 0,5 Fu, 
, 0,2 F^^^ 0,01 F^ ^'^^0,12F^ ^\ 

Hccjiefl;oBaHHH, HanpaBjieHHbix na 6ojiee ;i;exajibHoe HsyneHHe CWl MaKCHMyivra 
He npoBOflHjiocb. npHHHHOH 3xoro aBjiaexca ecxecxBCHHoe 5KejiaHHe 
3KcnepHMeHxaxopoB paccMaxpHBaxb bcio oSnacxb nacxox, co;i;epacamyio ocHOBHyio 
Hacxb HHxerpajibHoro ypoBHa myivra, a xaicace xo, hxo b pesyjibxaxe MHoroHHCJieHHbix 
HCCJie^OBaHHH B AHanasoHC 0-50 Fn, noaBjiaexca Ka5Kyiii,aaca HsyneHHOCXb ^Hanasona, 
HanpHMep, 0-0,05 Fi;. 0;i;HaKo, b cHjiy npHHi^nna Heonpe;i;ejieHHocxH, yBenHHCHHe 
Hacxoxbi oxcHexoB npn (|)HKCHpoBaHHOM, npHCMjieMOM jiJin ManiHHHOH o6pa6oxKH 
KOJiHHecxBe aKcnepHMCHxajibHbix xohck, CHH5Kaex paspemcHHe h CH4 o6jiacxb ne 
npoflBjiaexca. HanpHMep, HpoBe;i;eHHji HSMepeHHH b ^^nanasone 0-50 Fi; h 3a;i;aHHji 
CH4 oGjiacxH 0-0,05 Fi; CFLM cxa sHaneHHaMH, xpeSyexca saperncxpHpoBaxb h 
c^ejiaxb npeo6pa30BaHHe Oypbe 100 000 xohck. PeajiH3aLi,HH xaKofi ^jiHHbi b bmcokoh 
cxeneHH yasBHMbi jijik noMex. FLpaRXKHecKH jiJin CHM Hccjie;i;oBaHHH Heo6xo;i;HMo 
nojiyneHHe peajiH3aLi;HH ;i;o necKOJibKHx xbican xohck c GojibniHM HHxepBanoM BpeMCHH 
Me5K;],y oxcqexaMH (ox 10^ ^o 10"^ c), hxo CHH5Kaex Bepxnioio rpannqHyio qacxoxy. 

B paSoxe ^.MaKca c;i;ejiaH npHHi^HnnajibHo BaacHbifi bmbo^i; o xom, hxo 
HanSojiee coAep>KaxejibHaa nacxb cneKxpa b Hccjie^oBaHHax inyMOB peaKxopoB 
3aKjiioqeHa b HHSKoqacxoxHoii o5jiacxH c BepxHeii rpannqHOH qacxoxoii 0,002 - 2 Fu, h 
HHace. !lC.MaKc oxMenaex aKxyanbHocxb H3)^eHHa 3xoh o5jiacxH nacxoxnoro 
;i;Hana30Ha h Bbi;i;BHraex eme o^ny npHHHny, oStacnaiomyK) oxcyxcxBHe xaKHx pa6ox, 
CBfl3aHHyK) c xcM, HXO HaKonjieHHC oxcHexoB, Heo5xoflHMoe jjjin npoaBjiCHHa 
HH3KOHacxoxHbix cocxaBjifliomHx CFLM, xpeSyex 3HaHHxejibHoro BpeMCHH, BCJie;i;cxBHe 
Hero cxanoBHxcH HeB03MoacHbiM co3;i;aHHe ;i;HarHocxHHecKHx chcxcm peacHMa OH-jiaiiH. 
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TcM He MCHee, b 5ojibmHHCTBe cjiynaeB HHepLi,HOHHbie inxaTHbie 
HH4)opMaLi;HOHHo-BbiHHCJiHTejibHi>ie cHCTCMbi oGecneHHBBioT nojiyneHHe ;i;aHHbix b 
CWl ;i;Hana30He. CBepxHHSKHe Hacxoxbi oxpaacaioT rjio6ajibHbie HSMeneHHa 
npoLi,eccoB, HMCiomHe, KaK npaBHjio, dojibinyio Momnocxb, hcm jioKajibHbie. Hx 
«npoHHKaioii];aa» cnoco6HocTb Bbime, hto HCMajioBaacHo jiJi^ Li;ejieH KOMnjieKCHofi 
o6pa6oTKH cHrnajioB (KOC) h nojiHOMacmxaGHOH ;i;HarH0CTHKH cnoacHbix 

XeXHHHeCKHX CHCTCM. 

Ha pHc.2 npHBe;i;eHa paspaSoxaHHaa ;i;HarpaMMa nacxoTHbix HHxepBajioB 

npOLi;eCCOB, BblSblBaeMblX paSJIHHHblMH 4)H3HHeCKHMH npHHHHaMH (noflnpocKT 1.1.2). 

^HarpaMMa ne BKjuoHaex ^aHHbie o cf)H3HHecKHx npoLi,eccax, paccMoxpenHbix ^ajiee b 
npocKxe 5.1, nocKOJibKy Mo;i;ejiH KOC b xaKHX npHjioaccHHax ne xpeSyiox npHBasKH k 
HacxoxHOMy HHxepBajiy. 




Phc.2. CH^ ;i;Hana30H: HacToxHbie HHxepBajibi npoLi;eccoB paanHHHOH npHpo;i;i>i. 

1- i],HpKyjiaLi:Ha xenjioHOCHxeJia na A3C ^' ^' "\ 2 - xepMOflHHaMHHCCKHe asjieHHa, nanpHMcp, 
(|)jiK)KxyaLi,HH xenjioBOH moiii,hocxh 3 - raApaBJiHHecKHe npoii,eccbi '^^ , 4 - aBxoMaxHHecKoe 
peryjiHpoBaHHe ^' 5 - oxjiaac;i;eHHe BHyxpHKopnycHbix ycxpoiicxB ^\ 6 - s^^eKihi peaKXHBHOcxH 
H saMejtneHHe HenxpoHOB ^' , 7 - KcenoHOBoe oxpaBjieHHe h oxjiaac;i;eHHe Kopnyca , 8 - 
SKcnjiyaxaiiHOHHBie 4)aKxopbi, nanpHMcp, KOJieSaHHa nojia SHeproBbiflejieHHa ^\ 9 - axMOC(})epHbie 
BOSACHCXBHA H Li,HpKa/iHaHHBie pHXMBi , 10 - HeACJiLHBie npoiicccbi ^"^^ , 1 1 - JiyHHbie 

SHopHXMbi , 12 - cesoHHbie axMoc(|)epHbie B03fl,eHcxBHa, HSMeneHHe peaKXHBHOcxH bo BpeMa 
KaMnaHHH h nocne neperpyaoK (oxpaBjieHHe, BwropaHHe, aamnaKOBaHHe) . 

B no^npoeKTe 1.1.3 paccMoxpenbi HSBecxHbie b jiHxepaxype, b nacxHocxH ^^'^^^ , 
ocHOBHbie Mexo;i;bi pacnosnaBaHHa oSpasoB. 3xo, npeac;i;e Bcero, 4>opMHpoBaHHe 
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npH3HaKOBoro npocTpancTBa, MHHHMH3aLi,HH onHcaHHH (MO), nocxpoeHHe 
pa3;i;ejifliomHx 4)yHKi;HH. 
IIpoeKT 1.2 npoTOTHnnpoBaHHe 

B cocxaBC npocKxa BbinojiHCHO 2 noAnpocKxa. 

B no^npoeKTe 1.2.1 na ochobc nHTepaxypHoro o63opa BbiaBjienbi anajiorH 
pemeHHH: KOC b pa;i;Ho - h aKycxHHecKOM ;i;Hana30Hax, HH3KOHacxoxHaa inyMOMexpHH 
Xn, a noanpocKxe 1.2.2 c4)opMHpoBaH naKex npoxoxHnoB (xa6ji.l). 



Ta5jiHLi;a 1 . XlaKex npoxoxHnoB h hx KpHXHKa 



npoxoxHnti 


KpHXHKa npOXOXHHOB 


Panr 


HasBaHHe 


HCXOHHHK 




1 


2 


3 


4 




06o6meHHi>iH npoxoxHn: 

~ IT 




Hex ej^HHoro Mo;i;ejiBHoro KOMimeKCHoro npe^^cxaB- 





KoMnjieKCHaa oSpaSoxKa 
CHrnajiOB 


7,29,31,34, 
41,42 


jienna BsaHMosaBHCHMocxH xpex h Sonee npoLi;eccoB 
pasHoii 4)H3HHecKOH npHpofl,bi, oxcyxcxByex 
pacnosHaBaHHe oSpasoB na axane 4)opMHpoBaHHa 
MHoronapaMexpHHecKOH MOflenH, o6iii;aa Mo;i;ejibHaa 
HanpaBJicHHOcxb na pemenHe JioKajibHbix 3a;i:aH; He 
cxaBHxca 3a;i,aHa h ne ;i,ocxHraexca 4)yHKH,Ha 
HOJiyneHHa MaKCHMyMa ;i;HarHocxHHecKOH 
HH^opMau:HH, cxpyKxypHaa h ^yHKu;HOHajibHaa 
HenoJiHoxa. 








PacHosnaBaHHe oSpaaoB b 3afl,aHax xexHHnecKOH 








;i;HarHocxHKH Hcnonbsyexca ne^tocxaxoHHo, xojibKo 




1.1. CncxeMa Mexo;i;oB 


7,10,29 


Ha 3aKjiioHHxejibHbix axanax, cBasaHHwx c 




o6pa6oxKH cHrnajioB 


npHHaxneM pemeHHH. Banana onpe^iejieHHa c 
HOMombK) pacHosnaBaHHa oSpaaoB flHarnocxHHec- 

KHX H HpOFHOCXHHeCKHX KOMHJieKCOB HpOU;eCCOB He 

cxaBHxca. OyHKu;HOHanbHaa HeHonHoxa. 








Mo;i;ejiH c HCHonbaoBaHHeM KOMHjieKcoB Hpou;eccoB 


1 






orpaHHHHBaioxca paccMoxpcHHCM anyx - xpex 
OAHOXHHHbix HpoH,eccoB. He paccMaxpHBaioxca 




1.2. CncxeMa npHMepoB 


20,22- 


B3aHMo;;eHCTBHe h BsanMHoe BjiHanne xpex h Gojiee 




npHMeneHHa 


24,35,39,40 


Hpou:eccoB paanHHHOH ^HSHHecKOH upvtpojifii. 

HeBasKa b npaKXHnecKHx HpHJio>KeHHax ne 
paccMaxpHBaexca, KaK oSteKx MOfl,ejibHoro 
Hccjie^toBaHHa c npHMeneHHeM pacHoanaBaHHa 
o6pa30B jijin HOJiyqeHHa ;i;aHHbix o 

aexepMHHHpOBaHHOH OCHOBe Hpoi^eccoB. 

(I>yHKH,HOHajibHaa HenojiHoxa. 








He cxaBHxca 3a;i,aHa 4)opMajiH30BaHHoro 




1.3. CncxeMa HHxerpai^HH c 
pacnosHaBaHHeM o6pa30B 


17,19,26 


OHpe;i;ejieHHa nacxoxHoro ^^HanasoHa h KOMHjieKcoB 
Hpou;eccoB c HCHonbsoBaHHeM Mexo;i;oB 
pacHosnaBaHHa o6pa30B. OjTiKUiHOHajibHaa 
HenojiHOxa. 




2.1. no;i;cHcxeMa 


8-10,37 


He 4)opMajiH30BaH BbiSop ^^HarnocxHHecKHx 
Hpou;eccoB. KoMHjieKCbi Hpou;eccoB ne 




XeXHHHeCKOH ;i;HarHOCXHKH 




Hcnojib3yK)xca pjiR onncaHHa (|)yHKLi,HOHHpoBaHHa 
CHMC B u,ejioM, paccMaxpHBaioxca xoubko 



17 









jioKajibHbie 3a;^aHH. <l)yHKLi,HOHajibHaa HenojiHoxa. 








He cxaBHxcH 3a;i;aHa pacno3HaBaHHa ;i;exepMHHHpo- 




2.2. IIoflCHCTeMa 

xexHHHecKoro 


18,28,35 


BaHHOH ocHOBbi npoLi;eccoB ;i;jiH npornosHpoBaHHa. 

MoAeJiHpoBaHHe npoBO^HXca b cxaxHKe, 5e3 ynexa 




nporH03HpoBaHHa 




3KcnjiyaxaLi,H0HHbix npoLi,eccoB. (I>yHKLi,HOHajibHaa 
HenojiHoxa. 




2.3. IlojlCVLCTGMa 


17,19,26 


npH3HaKOBoe npocxpancxBo h Mexo;i;bi MO 




HHTCrpaUHH c 


HeAOCxaxoHHbi ^Jia pemcHHa cjioacHbix 3a;i;aH. 




pacnosHaBaHHCM oSpasoB 




(I)yHKLi,HOHajibHaa nenojiHoxa. 




2.4. nofl,CHCTeMa 


1-6,8,9, 


He npoHBjien CWl ;i;Hana30H, cooxBexcxBeHHo 




peaKTopHOH myMOMexpHH 


25,35 


pemaioxca jioKanbHwe 3a;i;aHH. OyHKLiHOHajibHaa 
HenojiHoxa. 




2.5. noztcHCTCMa 


16,39 


He cxaBHXca sajima pacno3HaBaHHa 




MaTepHajiOBefl,eHHa 


^^exepMHHHpOBaHHOH OCHOBbI npoLi,eccoB. 

Oj^KLiHOHajibHaa nenojiHoxa. 




2.6. no;i:cHCTeMa 


29,40 


He cxaBHxca 3a;i;aHa pacno3HaBaHHa 


2 


reO^H3HKH H CeHCMOJIOrHH 


AexepMHHHpoBaHHOH OCHOBbI npoi^eccoB. 
(l)yHKLi,HOHajibHaa nenojiHOxa. 




2.7. no;i;cHCTeMa 


12-15,30,33 


Hex paccMoxpeHHH HT KaK npoLi,ecca, He 
;i;ocxHraexca ^yHKu;Ha nojiyqeHHa HH4)opMaLi;HH o 




TpaBMaxonorHH 




flexepMHHHpoBaHHOH ocHOBe npoLi;ecca, 4>5'hkli;h- 
onajibHaa HeAOCxaxoHHOCTb. 




2.8. no;i,CHCTeMa BbiGopa 




He cxaBHxca 3afl,aHa 4)opMajiH30BaHHoro BbiSopa 




HacTOTHoro ;i;Hana30Ha c 


7 


HacxoxHoro ;i;Hana30Ha c Hcnojib30BaHHeM Mexo;i;oB 




HcnojibsoBaHHeM 




pacno3HaBaHHa o6pa30B. OyHKu;HOHajibHaa 




pacno3HaBaHHa oSpasoB 




nenojiHOxa. 




2.9. noflCHCTCMa 


26 


HpHSHaKOBoe npocxpancxBO h npe/iJiaraeMbie 




MHHHMH3aLI,HH OnHCaHHH 


Mexofl,bi MO He no3BOJiaex peniaxb cji05KHbie 3a;i,aHH 




KOMnneKcoB npoLi;eccoB 




Bbi6opa KOMnjieKcoB npoLi;eccoB. Oj^iKi^HOHajibHaa 
nenojiHOxa. 




3.1. Bjiok BbiSopa 


10,37 


He (|)opMajiH30BaH BbiSop AHarHocxHHecKHx 




;i,HarHOCTHHeCKHX 


npou;eccoB h hx KOMnjieKCOB. OyHKLi,H0HajibHaa 




npoLi:eccoB 




HenojiHoxa. 




3.2. Bjiok (|)opMHpoBaHHa h 


7,31,37 


He cxaBHxca 3a;i;aHa Mo;i;ejiHpoBaHHH cHrnajioB ;i;jia 




MaxeMaxHHecKOH 


onpe;i:ejieHHa nacxoxHoro ;i:Hana30Ha. 




o5pa5oTKH cHraanoB 




(I)yHKLi,HOHajibHaa nenojiHOxa. 




3.3. Bjiok BbiHHCJieHHH 


17,26 


HpeflJiaraeMbix npH3HaK0B neflOCxaxoHHO fljia 




npH3HaK0B 


penieHHa cji05KHbix 3afl,aH. OyHKi^HOHajibHaa 
HenojiHoxa. 




3.4. Bjiok onpe^ejieHHa 


18 


He cxaBHxcH 3aflaHa pacnosnaBaHHa 




flexepMHHHpOBaHHOH 


flexepMHHHpOBaHHOH OCHOBbI C (jDOpMnpOBaHHCM 




ocHOBbi npoLi,ecca c 




npH3HaKOBoro npocxpancxBa h MHHHMH3aLi,HeH 




HcnojibsoBaHHeM 




onHcaHHH. OyHKLi;HOHajibHaa nenojiHoxa. 




pacnosHaBaHHa oSpasoB 






3.5. Bjiok 4)opMHpoBaHHH 


17,19 


npH (|)opMHpoBaHHH onHcaHHH Hc paccMaxpHBaioxca 
^5^kli;hh KOMHjieKcoB npoiieccoB b KanecxBe 




npHSHaKOBoro 


KOMnjieKCHbix HHxerpo-;i,H(|)4)epeHLi;HajibHbix 




npocxpancTBa 




npH3HaKOB 3a;i;aHH pacno3HaBaHHa. <DyHKu;HOHajib- 
Haa HenojiHoxa. 




3.6. Bjiok MHHHMHsauiHH 


26 


HpHBeAeHHbie Mexoflbi MO ne no3BOJiaK)x 




OnHCaHHH 


ycxoHHHBoe pas/iejiCHHe oSpasoe b cjio>KHbix 
sa^a^^iax. OyHKUHOHajitHaa HenojiHOxa. 




3.7. Bjiok ^opMHpoBaHHa 




He paccMaxpHBaexca ^opMajiH30BaHHoe ^opMHpo- 
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onHcaHHH npoLi:ecca 



6,8-9 



BaHHe OnHCaHHH Ha OCHOBe BBl6opOK KOMnjieKCOB 

peajiHsauiHH h3 renepajibHOH coBOKynnocTH. 
OyHKLiHOHajibHaH HenojiHoxa. 



3.8. BjIOK AHarHOCTHKH 

cocToaHHa npoLi,eccoB h 
o6opy;i;oBaHHg 



20-25 



PemaioTca sa^aHH JioKajitHoro xapaKxepa, 
HsynaiOTca OTfl,ejibHfaie bupm npoLi,eccoB. 
OyHKLi;HOHajibHaa HenonHoxa. 



3.9. Bjiok Mo;i;ejiHpoBaHHa 

HeBasKH c HcnoJibSOBaHHeM 
pacnosHaBaHHa o6pa30B 



29,32,39 



OxcyxcTByeT HHxerpauiHa c pacnosnaBaHHeM 

oSpasoB H noHCK flexepMHHHpoBanHOH ochobm fljia 
penieHHH 3afl,aH nporH03HpoBaHHa. (l)yHKLi,HOHajibHaa 
HenojiHoxa. 



3.10.Bjiok MOACJiMpoBaHHa 
H npoxHOSHpoBaHHa 



29,36,40 



He pemaexca Bonpoc cooxBexcxBHa xeopexHHecKHx 

npeACxaBJiCHHH o /lexepMHHHpoBaHHoM ochobc 
npoii,ecca peayjibxaxaM o5pa5oxKH CHrnajiOB. 
(l>yHKLi,HOHajibHaa nenojiHOxa. 



3.11 .Bjiok KOMnneKCHoro 
cneKxpajibHoro 
Hccjie;i;oBaHHH 



30 



OxcyxcxByex. Hex paccMoxpeHHa HT KaK npoLi;ecca, 
He ;i;ocxHraexcH ^yuKojisi nonyqeHHH HH4)opMai;HH o 
flcxepMHHHpoBaHHOH OCHOBe Hpoi^ecca, 4>yHKu;H- 
OHajibHaa He^^ocxaxoHHocxb. 



3. 12. Bjiok Mo;i,ejiHpoBaHHH 

OXKJIHKOB C HOBbimeHHeM 

paapemeHHa b CHH 
AHanasone 



CjiHniKOM niHpoKHH HacxoxHbiH HHxepBaji He ^aex 
;i;exajibHoro npoaBjienna CH^ hhkob, Hex 

cooxBexcxBjromero MOACJinpoBaHHa, 
4)yHKii,H0HajibHaa nenojiHOxa. 



3.13. Bjiok MHHHMH3au;HH 

OHHCaHHH 



26,27 



B cji05KHbix flflu KjiacxepH3aLi,HH 3a;i,aHax npHsnaKii 
no npe^tnaraeMbiM KpHxepnaM ne pasjinnaioxca, 
nojiHoe pa3;i;ejieHHe KjiaccoB ne ;i;ocxHraexcH; 
HCKJiioHeHHe jiK)5oro npHsnaKa Menaex Mepbi 
cxofl,cxBa c Henpe;i,CKa3yeMbiM pesyjibxaxoM 
pacnosnaBaHHa; yBejiHHeHHe pasMepnocxH npocx- 

paHCXBa npH3HaKOB npHBO^HX K CMemeHHK) 

noJioaceHHa iieHxpoB pacceaHHa onHcaHHH, Beca 
npHSHaKOB MeHflioxca HejiHReiiHO, h nepBOHanajibHO 
HHcJjopMaxHBHbie npH3HaKH cxaHOBHxcH Menee 
«BecoMbiMH»; puji KpHxepneB BBe;i:eH jijm 
pasfleJieHHa xojibKO flByx KJiaccoB, ocHOBHbie 
HCAOCxaxKH xe >Ke. cDynKiiHOHajibHafl nenojiHOxa. 



3.14. Bjiok (|)opMHpoBaHHa 

Bbl6opOK KOMnjieKCOB 

npoi^eccoB h3 renepajibHon 
coBOKynnocxH 



7,31 



OopMHpoBamie BbiSopoK npoLi,eccoB ocymecxBjiaex- 
ca c noMombK) xojibKO anpnopnon HH4)opMau;HH 
3KcnepxHoro xapaKxepa. OyHKojiouajihuan 
HcnojiHoxa. 



3.15. Bjiok (|)opMHpoBaHHa 
npH3HaKOBoro 
npocxpancxBa 



17,19,26 



npH3HaKOBoe npocxpancxBO aBjiaexca HCflOCxaxoHHO 
nojiHbiM ;i;jiH pemeHHa cjioacHbix 3a;i;aH BbiSopa 
KOMnjieKCOB npou;eccoB. Heo6xo;i;HMo pacmnpenHe 
npH3HaKOBoro npocxpancxBa 3a cnex KOMnjicKCHbix 
HHxerpajibHbix h HHxerpo-;^H4)4)epeHLi,HajibHbix 
npH3HaKOB. OyHKinHonajibHaa nenojinoxa. 



3.16. Bjiok MHHHMH3au;HH 

onHcaHHH H BbiSopa 
KOMnjieKCOB npoi];eccoB 



26 



PaccMaxpHBacMbie Mexo;i;bi MO ne ji,aK)T 
ycxoHHHBoro pa3AejieHHa na Kjiaccbi b cjio^chmx 
npHjioacennax. 03^Ki];HOHajibHag nenojinoxa. 
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nPOrPAMMA 2 - MO^EJIHPOBAHHE nPOTOTHnOB 
H nPE^JIAFAEMMX PEIDEHHii HO KOC 

nporpaMMa BKjiioHaeT 3 npocKxa h 6 no;i;npoeKTOB. 
IIpoeKT 2.1 CxeMETHHecKoe npeacxaBjieHHe chctcmm npoTOTnnoB h 
npe^jiaraeMbix peuieHHH 

B cocxaBe npocKxa 2.1 BtmojiHeHo 2 noAnpocKxa. CxeMa npoxoxHnoB h 
npe^jiaraeMbix pemeHHH nyjieBoro h nepBoro panroB npe^cxaBjiena HHiKe na pHC.3, a 
Bxoporo panra - na pHc.4. 



KOC 



06o6ujeHHhiu npomomun pama - 
KOMnjieKCHaa o6pa6oTKa cHrnanoB (KOC). 

Chctcmbi: 

PesyjibTaTH 1 — tcxhhkh o6pa6oTKH CHTHajiOB, 

BHnojiHefeHH 2 - Mexo/ioB o6pa6oTKH CHTHanoB, 

saKaa 3 - npHMepoB npHMeHeHHJi, 

4,5 - HHxepcjDeHCbi, 6 - a/ianxaaHH KOC 

K KOHKpeXHOH saflaHC, 7 - HHXeipEmHH 

c pacnosHaBaHHCM o6pa30B. 




PeayjiBTaTH 
bBmojffleftHHH 



TlepGhiii npomomun 1 pama - 
CHCTeMa MBTo/ioB o6pa6oTKH cHrnanoB. 

nOflCHCTCMBi: 

2.1- xexHiraecKOH sHarHocTHKH, 
2.2- xexHiPiecKoro nporHOSHpoBaHHa, 
2.3, 2.4- HHTep(})eHcu, 
2.5- HHxerpaLiHH 
c pacnosHaBaHHCM o6pa30B. 



3 - CHCTeMa npHMcpoB npHMeneHHa 



3.2 



3.3 3.4 



3.5 ^ 



3.6 



PeayjiBiaTH 
BHnojiHei^HH 



saKaa 



3.6,3.7 



Bmopou npomomun 1 pama - 
CHCTeMa npHMcpoB npHMeHeHHH. 

IIOACHCTeMH: 
3.1 - peaKTOpHOH myMOMCTpHH, 
3.2 - aCTpOCjjH3HKH, 

3.3 - MaTepHajiOBeflCHHa, 
3.4 - GHOMeflHqHHBi, 
3.5 — reo4)H3HKH h ceHCMOJiorHH, 
HHTep4)eHCi>i, 3.8 - TpaBMaTOJiorHH. 




BHnOJIHeHHHH 

saKaa 



Tpemuu npomomun 1 pama - 
CHCTCMa HHTcrpauHH c pacnosHaBaHHCM o5pa30B. 

noacHCTeMBi: 

7.1 - BBiGopa nacTOTHoro fljianaaona 
c HcnojiBsoBaHHeM pacno3HaBaHHa 
o6pa30B, 7.2 - npHHaTHa pemeHHH 
c noMouiBK) pacnoanaBaHHa o6p£i30B, 
7.3, 7.4 - HHTepcjDeHCbi, 7.5 - MHHHMHsaqHH 
onHcaHHH KOMHneKcoB npoqeccoB. 



Phc.3. CxcMa npoTOTHnoB h npe^^naraeMtix pemeHHH nyjieBoro h nepBoro panroB 
(noAnpocKT 2.1.1). 
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Ha Bcex pncyHKax b ;i,aHHOM nofl,npoeKTe h ^.ajiee ceptm 4)oh b yrojiKe 
npaMoyrojibHHKOB osnaHaex, hto b ;i;HccepTaLi;HH b ;i;aHHOM pa3;i;ejie paapaSoxaHti HacxHHHtie 
HOBfeie pemeHHH, a nonHocxtio aaxeHeHHtie aneMenxti osHanaiox, hxo ohh npHMeneHti 
BnepBBie huh co;i;epacax upeodjiaj^aioinyK) cxeneHt hobh3hbi b ;i;aHHOM pa3;i;ejie paGoxti. 



Otkjihkh 




2.1 - noflCHCTeMa xexHHHecKOH aHareocxHKH 


Uepebiu npomomun 2 puHza 
noflCHCTCMa xexHiraecKOH ;iHarH0CTHKH. 

Bjiokh: 

PesyjibT^bi 2.1.1 - BBiGopa ziHarnocTHHecKHX 


^^!J 


i f-i i 1 


3aKa3 Ha 
o5pa6oTEcy 


2.1.5 2.1.4 


BtinojiHeHHHH npoqeccoB, 2.1.2 - (jjopMHpoBaHHa 
saKaa h MaxeMaTHHecKoii o5pa5oTKH CHrnanoB, 

2.1.3 - BHHHCJieHHH npH3HaK0B, 2.1.4, 2.1.5 - 

HHTep4)eHCi>i, 2.1.6 — npHHaxHa pemeHHH 
c HOMombK) pacno3HaBaHHa o6pa30B. 


2.1.6 



Pe3yjii>T^b i 




Bmopou npomomun 2 pama - 
HOflCHcxeMa xexHHHecKoro nporHoanpoBaHHa. 

Bjiokh: 



BbinojiHeHHbiH 
saKaa 




BbinojiHeHHbiH 



2.2.1 - cj)OpMHpOBaHHJI Btl6opKH, 

2.2.2 - MOAeJIHpOBaHHH hcbhskh, 

2.2.3 — onpeAeneHHa fliexepMHHHpoBaHHOH 
ocHOBBi npoiiecca c HcnoJitsoBaHHeM 
pacno3HaBaHHa o5pa30B, 2.2.4, 2.2.5 - 
HHxep4)eHCH, 2.2.6 — iiporH03HpoBaHHa 
H onpeaejieHHs BepoaxHocxntix napaivrexpoB. 

Tpemuu npomomun 2 pama - 
noACHcxeMa HHxerpauHH 
c pacnosHaBaHHeM o6pa30B. 

Bjiokh: 

2.5.1 - 4)OpMHpOBaHHH npHSHaKOBOFO 

npocxpaHcxBa, 2.5.2 - MHHHMHsauHH 
OHHcaHHH, 2.5.3 - HHxep4)eHc. 



Otkjihkh 



3.1- noflCHCieMa peaKTopHoft myMOMexpiiH 




^bi 

BbinonHeHHbiH 
saKaa 



Hemeepmuu npomomun 2 pama - 
noacHCxeMa peaKxopHofi uiyMOMexpHH. 

Bjiokh: 

3.1.1 — 4)OpMHpOBaHH>I OnHCaHHH 

npouecca, 

3.1.2 - ^HarHocxHKH cocxoanna 
npoqeccoB h o6opyjioBaHHJi, 
3.1.3 - HHxep4)eHc. 



Otkjihkh 



3aKa3 Ha 
o6pa6oTKy 



3.3 - noflCHCTeMa MaTepHanoBefleinia 



3.3.1 




3.3.2 J 


3.3.3 



3.3.4 



PesyjibT^ 



rrbi 



BbinojiHeHHbiH 

3aKa3 



3.3.3 



IJfimbiu npomomun 2 pama - 
noacHCxeMa MaxepHajiOBeaemia. 

Bjiokh: 

3.3.1 - BbiHHCJieHHa neBHSKH, 
3.3.2 - Mo^ieJiHpoBaHHJi hcbjiskh 

C HCn0JIb30BaHHeM 

pacno3HaBaHHa o6pa30B, 

■ Haxoac^eHM aexepMHHHpoBaHHoii 

OCHOBH H npOrHOSHpOBaHHH, 

3.3.4 - HHxep4)eHc. 
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3.5 - noflCHCTeMa reo^iHSHKH h ceftcMOnorHH 



3.5.1 




3.5^ 


1 

( 


1 < 


1 



3.5.3 




Ulecmou npomomun 2 pama - 
no^icHCTCMa reocjjHSHKH h ceiicMOJiorHH. 

Bjiokh: 

3.5.1 - 4)opMHpoBaHHa oraicaHHH, 
BHnojmeHHLiH 3.5.2 - MOflejinpoBaHHa 

3aKa3 H nporH03HpoBaHHa, 

3.5.3 - HHTep4)eHc. 



CedbMou npomomun 2 pama - 
noflCHCTCMa xpaBiviaTOJiorHH. 

Bjiokh: 

3.8.1 - 4)OpMHpOBaHHH OnHCaHHH, 

3.8.2 - BBiHHCJieHHa cTaracTHK, 
3.8.3 -HHTep4)eHC, 
3.8.4 - KOMiuieKCHoro cneKxpEuibHoro 
HCCJieaoBaHHa. 



Pe3yjIbT^H 



BwnojiHeHHi.iH 

33X03 



7.1 - noflCHCTeMa Bw6opa nacTOTHoro .aHanasoea 







7.1.2 




7.1jl 


7.1.4 


Otkjihkh I 


i 


1 < 


> < 


L i 
1 < 




3aKa3 Ha | 
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7.1.5 



BocbMou npomomun 2 pama — 
noflCHCTCMa BbiGopa HacxoxHoro /iHanasona. 

Bjiokh: 

7.1.1 - MOAenHpoBaHHH otkuhkob 
BtmonHeHittiH noBbimeHHeM paspemeHHa b CIW 

3aKa3 jinanasoHe, 7.1.2 - 4)opMHpoBaHHa 

npH3HaK0B, 7.1.3 - MHHHMH3aUHH OnHCaHHH, 

7. 1 .4 — npHHanifl pemeHHH c HcnojibSOBamieM 
pacno3HaBaHHa o6pa30B, 7.1.5- HHTep4)eHc. 



7.5 — nOflCHCTCMa MHHHMH3aiIHH OIIHCaHHH 

KOMiuieKCOB iipoqeccoB 



7.5.2 ^ 7.5.3 ^ 



Pe3yjii.T^b i 



BbinonHeHHbiH 
3aKa3 



ffeenmuu npomomun 2 pama - 

nOflCHCTCMa MHHHMH3aii;HH OIIHCaHHH 

KOMruiCKCOB npoijeccoB. 

Bjiokh: 

7.5.1 - (jjOpMHpOBaHHH BblGopOK 

OMiiiieKcoB npoLi;eccoB h3 reHcpajibHOH 

coBOKynHOCTH, 7.5.2 - (J)opMHpoBaHHa 
npH3HaKOBoro npocxpancTBa, 7.5.3 - 

MHHHMH3aLlHH OHHCaHHH H BI>l6opa 

KOMiuiCKcoB npou;eccoB, 7.5.4 - HHxepcjDeHc. 



Phc.4. CxeMa npoToranoB h npe^piaraeMtix pemeHHH Bxoporo panra (noAnpoeKx 2.1.2). 
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IIpoeKT 2.2 AjiropHTMHHCCKoe MoaejiHpoBaHHC KOC, ee chctcm h noacHCxcM 

B cocxaBe npoeKxa 2.2 BtinojiHeHo 2 no^^ npoeKTa , npe;i;cTaBjieHHBix nnace na pHc.5 h 6. 



AnpHopnaa HH(j)opMaijHa 
o5 HsynaeMbix C^MC, 
sBjieHHsx, npoijeccax 



HH(J)OpMaiIHH ~ 

flOCTaTOHHO ara 
onpeaejieHHS BMXOflHOro 
npoijecca 



HH(j)OpMaiIHH 

flOCTaxOTHo jiJiii 
onpe^eiieHHa lacTOTHoro 
flHanasoHa HccjieaoBaHHfl. 



AOCTaxoiHO una 
(|)opMnpoBaHHa onHcaHHa 
BxoflHMx npoiieccoB 



MoaenHposaHHe 
peajmaauHH h 
cneKxpajibHMx oiienoK 
fljis nojiyqeHHa 
cxaniCTHqecKHx 
napaMeipoB 

BbnmcjieHHe 
cneKTpajiBHHx 
luiOTHOCxeii 
MomHocxeii BxoaHoro 
H BHxonHoro npoi;eccoB, 
nonyieHHe ijjyHKiiHH 
KorepeHXHOCXH, flpynix 
(jjyHKijHH Ha ocHOBe CIIM 
H peajiHsauHH 



flocxHxaexca hh 
ycxoHHHBoe pasaeneHHe 
Ha Kjiaccbi 



7 \ Hex 




7 \ Hex 



iZ~l 




PeanHsaijHH npoiieccoB - HsSbixoiHaa 
Bbi5opKa H3 renepajibHOH 

COBOKyHHOCXH 



HocxpoeHHe 
MOflejieS 



ManiHHHoe MOflenHpoBamie 
fljia onpeaejieHHa 
lacxoxHoro flHanaaona 

OopMHpoBaHHe naSopa j 
MOflejieS KOMnjieKCOB 
npoijeccoB 



1 I r 




I I 



Koneij ijHKjia 
no MexoflaM MO 



3- 



KoHei; HHKJia no 
MOAennpoBanmo 
KOMHjieKcoB npoi;eccoB 



Pesyjibxaxbi 
OxiexM 

Ohmx 




OopMHpoBamie H36bixoiHoro 
HpH3HaKOBoro npocxpancxBa 
Ha ocHOBe HHxerpajibHbix 
H HHxerpanbHO- 
flH4)4)epeHi]HOHHbix npHSHaKOB 



IJhioi no MeioaaM 

MHHHMHSaiJHH OnHCaHHH 

OnpeflejieHHe MO 
i-MexoflOM 

IIocxpoeHHe pasflejiaiomHx 

(jjyHKIJHH 



Hxoiu no Mexoay MO 



IloflBefleHHe htofob 
HocxpoeHHe ACV Tn, 

ACHH, Acyn 
JloJiynenHe hoboxo ananna 



Phc. 5. AjiropHTM KOC no npoxoxHnaM 
HyjiCBoro H nepBoro panra (5e3 CHCxeMbi 
npHMepoB npHMeneHHa) - noAnpoeicr 2.2.1 
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Phc. 6. CxeMa ^5^KLi;HOHHpoBaHHa KOC (noanpocKT 2.2.2): 

1 - cneKxp H ero (|)yHKU,HH, npHsnaKH; 2 - moacjih CHMC, aBJieHHH hjih npoi^eccoB; 3 - Mo^enH 
KOMnjicKCOB npoueccoB; 4 - ACY TH; 5 - ACHH; 6 - ACyil; 7 - hoboc snaHHe; 8 - 
HeHH^opMaxHBHbie qacTOTHbie ;i,Hana30Hbi; 9 - oxSpaKOBanHbie npHsnaKH; 10 - 
HeHH(|)opMaTHBHbie npou:eccbi; 1 1 - anpnopnaa HH4)opMaLi:Ha; 12 - peajiH3au:HH npouieccoB. 

IIpoeKT 2.3 Hn^opMaiiHOHHafl MO^ejib KOC n nporpaMMHoe o6ecneqeHHe 

B cocxaBe npocKxa 2.3 BbinojiHeHo 2 no;i;npoeKTa. 

MoAGJiH KOC B nacTHbix cjiynaax ocHOBbiBaiOTCH na npeACxaBJieHHH o 
BsaHMosaBHCHMocTH npoLi,eccoB H KorepeHTHOCTH xexHOJiorHHecKHx napaMexpoB. 

B oGmeM BH;i;e cynepnosHLiHfl npoLieccoB pasjiHHHOH 4)H3HHecKOH npHpo;i;bi 
Moiacex 5bixb c4)opMyjiHpOBaHa cjie;],yK)iii,HM oSpasoM: 

a{T) = ab{T) + y5c(r) + ...+ /lz(r) + <i(r) 
diz) < abiz) + /3ciT) + ...+ Aziz) 

r;i;e a(T) - perHcxpHpyeMWH npoLi;ecc na Bbixo;ie CHMC, b(T) - ochobhoh (b cMwcne BbiGpaHHOH 

nacTHOH MOflCJiH) npoiiecc na Bxofle, c(t),..., z(t) - BxopocxeneHHbie npoiieccbi na bxoac, d(T) - 
Mo;i,ejiHpyeMMH npoLi,ecc jxjifi ynexa cxoxacxHHecKOH npHpofl,bi npoii,ecca, a, (3,..., X - ^yuKujiii, 
5^exbiBaK)iii,He ;i,HHaMHHecKHe cbssh Meac^y npoLi,eccaMH, b jiHHeiiHOM cji5^ae - K034)4>Hu;HeHXbi 
nponopLi;HOHanbHocTH. 
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OCHOBHaa H^ea HH^OpMailHOHHOH MOAeJIH (1) 3aKJIK)HaeTCH B TOM, HTO 

perHcxpHpya npoLi;eccbi b(T) h c(t),..., z(t), MoacHO c noMombio OK nojiyHHXb 
KOJiHHecTBeHHyio oijeHKy BsaHMosaBHCHMocxH npoijeccoB a(T) h b(T), c(t),..., z(t) 

H TCM CaMbIM - HH4)OpMaLI,HIO O COCTOaHHH CJI05KH0H XeXHHqeCKOH CHCTCMbl B 

i^enoM (no^npoeKT 2.3.1). 

Pa3pa6oTaHHbiH naKex nporpaMMHoro oGecneneHHa jiJin KOC (noanpocKx 
2.3.2) cocxaBjiaex 38 nporpaMM na (|)opxpaHe, o(|)opMjieHHbix npoLi,eflypaMH 
SUBROUTINE h ycjioBHo oSte^^HHenHbix b cjie;i;yioiii;He Sjiokh: 

- nporpaMMbi xecxHpoBaHHa hcxoahmx peajiHsaiiHH, BKjiioHaiomHe xecxbi 
apro^HHHOCXH H cxaLi,HOHapHOCXH, MHoroLi,ejieByio nporpaMMy MBBKII c 
no;i;nporpaMMOH pemeHHH cHcxeMbi jiHHeHHbix ypaBHeHHH Mexo;i;oM Faycca, 
y^ajieHHe jiHHeHHoro h HejiHHeHHoro xpen^a, copxHpOBKa mcxoaom IllejiJia, 

HOpMHpOBaHHe peajIH3aU,HH K e^HHHHHOMy Cpe^HeKBa^paXHHHOMy OXKJIOHeHHIO H 

iieHxpHpoBaHHe oxHocHxenbHo cpe;i;Hero; 

- nporpaMMbi nojiynenHH CIIM h Mo;i,ejiHpOBaHHH, cocxoamHC h3 nporpaMM BIIO 
H o;i;HOBpeMeHHoro BIIO ^Byx peajiH3au;HH, KoppeKxnpoBKH na ;i;oMHHHpyioiii;yio 
Hacxoxy, nojiyneHHa 6HcneKxpoB h KencxpoB jijik aHajiH3a Hecxau;HOHapHbix 
npoLi,eccoB, CIIM, B3aHMH0H, KBa^paxypHOH n CHH^a3H0H CIIM n ee MO^yjien, 
cxyneHHaxoro crjiaacHBaHna no nacxoxe hjih aHcaMSnio, yjiyHineHHa cneKxpa c 
noMombK) Mexo;i;oB peinenHfl HeKoppeKXHo-nocxaBjienHbix 3a;i;aH A.H.TnxoHOBa 

H Ll,H^pOBOH ^HJIbXpaLl,HH; 

- nporpaMMbi naxoac^^enna 4)yHKii;HH peajiH3aii;HH n CIIM: Koppejiaii;HOHHbie n 
B3aHMHbie Koppejian;HOHHbie 4)yHKn;HH, aMnjiHxy;i;Ho- n 4)a30-HacxoxHbie 4)yHKn;HH, 

^yHKLl,HH 06bIHH0H, HaCXHOH H MHOJICeCXBCHnOH KOrepCHXHOCXH; 

- nporpaMMbi pacno3HaBaHHa o6pa30B: MO n nocxpoenne pa3;i;ejiJiiomHx 4)yHKLiHH 
Mexo;i;oM noxeHu;HajibHbix 4)yHKLi;HH. 

Ilpn pa3pa5oxKe nporpaMM, no Mepe bo3mo5khocxh, coSjno^ajiocb xpedoBanne 
yMenbineHHa oSteMa 3aHHMaeM0H onepaxHBHon naMaxn nyxcM coKpamennfl 
KOJiHHecxBa MaccHBOB H nepeMennbix. yMeHbinenne BpeMenn BbinncjienHH 
ocymecxBjieno Hcnojib30BaHHeM dbicxpoflencxByiomnx n 5ojiee nporpeccHBHbix 
Mexo;i;oB H ajiropnxMOB BbinncjinxejibHOH MaxeMaxHKH, a xaKace coKpamenneM h 
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06T>e;],HHeHHeM L1,HKJI0B, BMHOCOM Sa IIHIOIbl BblHHCJieHHH KOHCXaHT, 

HcnojibsoBaHHeM cxaH^^apxHbix 4>yHKu;HH ^opxpana. IIporpaMMbi cnaSaceHbi 
cepBHCHbiMH Mo;i;yjiaMH jiJi^ ynpaBjiacMOH h caMocxoaxejibHOH nenaxH 
rpa^HHecKHx, xckcxobbix h Li,H^poBbix ^aHHbix H KOMMCHxapHCM fljia yflo6cxBa 

HXeHHfl H HCnOJIb30BaHHH. 

Hcnojib30BaHHe naKexa HO saKjiioHaexca b no;i;6ope nporpaMM h 
o6pa30BaHHH Li,ejieBbix KOMnjieKCOB - chcxcm inyMOMexpHH, peajiHsyiomHx xox hjih 
HHOH ;i;HarHocxHHecKHH Mexo^i;. npe;i;ycMoxpeHa cMbicjioBaa samnxa ox 
HenpaBHjibHoro HcnojibsoBaHHa naKexa, saKjiioHaiomaflca b onpe;i;ejieHHOH 
nocjie^OBaxejibHOCXH no^KjiiOHeHHH nporpaMM b cncxcMe. CncxeMbi 0(|)0pMJTaK)xca 
B BH;i;e ocHOBHbix nporpaMM MAIN, hjih hobmx npon;e;i;yp SUBROUTINE, hxo 
6ojiee y;i;o6Ho, xaK KaK nosBOJiaex pacmnpaxb naKex sa cnex xaKHx necxan^^apxnbix 
MO^yjien. 

nPOrPAMMA 3 - METO/^M KOMnjIEKCHOH OBPABOTKH 
CHrHAJIOB PA3JIHHHOH OH3HHECKOH HPHPO^W 

IIporpaMMa BKjiioHaex 3 npocKxa n 6 no;i;npoeKxoB. 
IIpoeKT 3.1 TexHHHCCKaH ^HarHOCTHKa 

B cocxaBe npoeKxa 3.1 BbinojiHeno 3 no^npocKxa. 

IIo/inpoeKT 3.1.1 BbiSop ;i;HarHocxHHecKHx npon;eccoB 

OopMajiHsaiina BbiGopa ;i;HarHocxHHecKnx npoiieccoB n nx KOMnneKcoB 
ocHOBbiBaexca na naqajibnoM (|)opMHpoBaHHH saBC^OMO H36bixoqHOH Bbi5opKH h3 
rC npon;eccoB, c nocjie;i;yK)ni;HM naxoac^^enneM HH4)opMaxHBHbix KOMnjieKcoB 
npoLieccoB Mexo;i;aMH pacnosnaBaHna oSpasoB - MHHHMH3an;HeH onncanHH n 
nocxpoenneM pemaiomnx rpannn,. 

IIoflnpoeKT 3.1.2 OopMnpoBanne n MaxeMaxHHecKaa o6pa6oxKa cnrnajioB 

OopMnpoBanne peajinsaiiHH nporieccoB n Moj^ennpoBanne cnrnanoB 
npoBO^Hjiocb, KaK fljia onpe^ejieHna qacxoxnoro flnanaaona, xaK n c Li,ejibio 
KoppeKXHOH MaxeMaxHHecKOH o6pa6oxKH cnrnajioB. PaspaSoxanbi oSniHe 
npHHLiHnbi 4)opMHpoBaHHfl nepBHHHbix ^annbix b CH^ ^.nanasoHe pasnbix 
xnnoB npoLi,eccoB. 
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PeajiH3aLi,HH Bcer;],a hmciot KOHCHHyK) ^jiHTejibHOCXb, h cncKxp yceneHHoro na 
KOHLi;ax cHrnajia oxnHHaexcfl ox cneKxpa SecKOHCHHOH peanHsai^HH, BCJie;i;cxBHe 
nepexeKaHHfl aneprHH cneKxpanbHbix cocxaBjiaiomHx h noaBjicHHa jioacHbix 

^exajICH, flOCXHraiOmHX 3HaHHXejIbHbIX BejIHHHH. 3X0X S^^CKX bo BpeMCHHOH 

o6jiacxH yMeHbinanH c noMombio HanGojiee pacnpocxpaneHHOH 
KocHHycoH;i;ajibHOH 4)yHKii;HH, peKOMeH;i;oBaHHOH B KjiaccHHecKHx xpy;i;ax ^ac. 
BcH^axa h A. IlHpcojia, b nacxHOCXH HCKyccxBCHHO npH6jiH5Kaioii],eH k nyjiK) 
KOHLibi peajiH3aLi;HH, h cooxBexcxByiomHM KoppeKXHpyiomHM MHoacHxeneM b 
cneKxpanbHOM npe;i;cxaBjieHHH npoiiecca. 

IIpH 4)opMHpoBaHHH Li,H^poBbix peajiH3aLi,HH nyxcM o5pa5oxKH anajioroBbix 
oxoSpaaceHHH, nanpHMep, KpHBbix caMonHCLi;eB b npoeKTe 5.2, ynnxbiBajiocb, hxo 
rnGKOcxb k BbiSopy nojiocbi nponycKaHHH npn Bbi6paHH0M CWl ;i;Hana30Ha He 
aBjiaexca npcHMymecxBOM, b xo BpeMa, KaK noMexo3aiii,Hiii,eHHOCXb xaKoro 
cnocoSa nojiyneHHa peajiH3ai],HH, cymecxBCHHo nnace, no cpaBHCHHio c li;h4)Poboh 
perHcxpaijHeH CHrnajia. 

HpeflcxaBjieHHe HH^opMaLi,HH, naKanjiHBaeMOH b 6a3ax ^anHbix, b bh^c 
BpeMCHHOH pa3BepxKH xejierpa4)H0H bohhm «ecxb co6bixHe» - «Hex co5bixHji», 
xaicace, c onpe;i;ejieHHbiMH ocoGeHHocxaMH ;i;ajibHeHmeH o6pa6oxKH npoH;ecca, 
flaex peajiH3aLi,Hio npoLi,eccoB CH^ flHana30Ha, hxo b ^ajibHeHineM paccMoxpeno b 
npocKxe 5.4. 

HanSojiee nepcncKXHBHbiMH ^jia KOC b CH4 ;i;Hana30He npoiieccoB BH;i;a, 
paccMOxpeHHOFO B npoeKTax 5.1-5.3 aBjiaioxca Mexo^bi n-Mepnoro BIIO, a b 
npocKxe 5.4 - BIiyA. Henocpe;i;cxBeHHoe Hcnojib30BaHHe Oypbe-cneKxpoB ne 
paccMaxpHBaexca, nocKOJibKy iiH(J)poBaa (|)opMa peajiH3aLiHH nea^eKBaxHo 
oxpaiKaex nenpepbiBHbiH CHrnaji, noflBjiaioxca norpeniHOCXH, CBa3aHHbie c 
;i;HCKpexHOH 4)opMOH npeo6pa30BaHHfl Oypbe. 

HpeABapHxejibHaa o6pa6oxKa cneKxporpaMM 3aKjiK)Hajiacb b onpeAeneHHH 

ypOBHCH 3HaHHM0CXH rHnOXe3 CXaLI,HOHapHOCXH H apro^HHHOCXH peajiH3aLi,HH. B 

CHjiy npHHH;Hna Heonpe;i;ejieHHocxH, yMCHbineHHe cxaxHcxHHccKOH noipeniHocxH 
yBejiHHHBaex omH5Ky CMemeHHH h ocoGchhocxh cneKxpa cxanoBaxca Menee 
pa3JiHHHMbi. IIoaxoMy, Heo6xoflHMOCXb BbinojiHeHHfl xoro hjih hhofo xpe6oBaHHfl 
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onpe;],ejiajiacb b Ka5K;i,0M cjiynae ox^ejibHO c ynexoM Li,ejiH HCCJie^OBaHHa. B 
3KcnjiyaTaLi;H0HHi>ix 3a;i;aHax, xaKHx, KaK onepaxHBHaa ;i;HarHocxHKa 
3Hepro4)H3HHecKoro cocxoaHHa xenjioHocHxena (npocKx 5.2), Bonpocbi cMemeHHa 
He aBjiaioxca cymecxBeHHbiMH no cpaBHCHHio c ^ocxoBcpHOCXbio anajiHsa, a b 
4)H3HHecKHx Hccjie;i;oBaHHHx (npoeKT 5.1), KaK npaBHjio, onpe;i;ejiaioiii;HM 
OKasbiBaexca xpeSoBaHHe xohhocxh npoaBjicHHa ox;i;ejibHbix cocxaBjiaiomHx 
cneKxpa. OKOHnaxejibHbiH Bbi6op cxenenH crjiajKHBanHa b sa^anax pasBHxoH KOC 
onpe;i;ejiajiC3i ManiHHHbiM Mo;i;ejiHpoBaHHeM, c 4>opMajiH30BaHHbiM npHHaxHCM 
pemeHHH Mexo;i;aMH PO. AHanorHHHoe ManiHHHoe Mo;i;ejiHpoBaHHe npoBo;i;Hjiocb c 
LiejibK) Haxo5K;],eHHH BepxHCH rpaHHHHOH Hacxoxbi, paspemeHHH h norpeniHOCxefi 
o5pa5oxKH. 

IIoanpoeKT 3.1.3 BbiHHCJieHHe npHsnaKOB 

IIpefljiaraeMbix b jiHxepaxype npHsnaKOB OKasbiBaexca He^ocxaxoHHO jsjifi 
pemeHHa cjioacHbix 3a;i;aH, KoxopbiM nocBamenbi Hccjie;i;oBaHHa b npoeKTax 5.2 h 
5.3, no3xoMy b no^npoeKTe 3.1.3 pa3pa6oxaH ;i;onojiHHxejibHbix, panee ne 
paccMaxpHBaBniHxca b KanecxBe npH3HaK0B 3aflaHH pacnosnaBaHHa, na ochobc 
;i;ejieHHa npH3HaK0B na ;i;H4)4)epeHi;HajibHbie (nanpHMep, 3HaHeHHa CIIM na 
ox;i;ejibHbix nacxoxax), HHxerpajibHbie h HHxerpo-;i;H4)4)epeHLi;HajibHbie (no;i;po6Hee 
paccMoxpeno b no^npoeKTe 3.3.1). 
IIpoeKT 3.2 TexHHHecKoe nporHOsnpoBaHne 

TexHHHecKoe nporH03HpoBaHHe ocymecxBjiaexca xcm Ha;i;eacHee, hcm Gojiee 
xoHHO H3BecxHa ^exepMHHHpoBaHHaa ocnoBa no pe3yjibxaxaM npoBe^ennbix 
Hccjie;i;oBaHHH. B ;i;aHHOM npocKxe pa3pa6oxaHa Mexo;i;HKa npHMeHeHna KOC 
pacno3HaBaHHfl: AexepMnnnpoBaHHOH ochobm. 

OcHOBbiBaacb na n^ee HH4)opMan,HOHHOH MO^enn (1), mo5kho npe^jioiKHXb 
cjie;i;yioii];HH nacxKbin cjiynaH mcxo^^hkh KOC jiJi^ ^^k^hhcckhx H3MepeHHH: 

- B pesyjibxaxe npOBe/jenna ^ncKpexKbix 3aMepoB xex hjih hhmx 4)H3HHecKHX 
BejiHHHH Bcer^a B03HHKaex neodxo^HMOCXb annpoKCHMan,HH aKcnepnMenxajibHbix 
;i;aHHbix npoSnbiMH ^yHKn;HjiMH - 4)opMyjibHbiMH nenpepbiBHbiMH 3aBHCHM0CXjiMH; 
xaKaa annpoKCHMan,HH npoBO^HXca c iienbio nojiyneHHa K034)4)HLiHeHX0B 
xeopexHHecKHx 3aBHCHM0cxeH HJIH yxoHHeHHfl caMHx (|)opMyji, Hxo HMeex 
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caMOCTOHTCJibHoe SHaneHHe ^jih HCCJie;i,OBaHHH; annpOKCHMaLi,HH npOBO^Hxca 
pasjiHHHbiMH peKyppeHTHBiMH npoi;e;i;ypaMH, HaH6ojiee pacnpocxpaHeHHofi 
aBjiaexca MHK, ocHOBaHHbiH na rnnoxese o HopManbHOM pacnpe;i;ejieHHH ohihGok 
3KcnepHMeHTa, KaK MO^ejibHbix, xaK h annapaxHbix; nocKOJibKy HOpMajibHoe 
pacnpe;i;ejieHHe Bcxpenaexcfl na npaKXHKe snanHxejibHo peace, HeM jianjiacoBCKoe 
, xo Sojiee yHHBepcanbHbiM Mexo;i;oM annpoKCHMaiiHH aBjiaexca MBBKII; 

- nocjie annpoKCHMaiiHH ^opMHpyexca neBasKa, KaK pa3HHLi,a Me5K;],y 
HSMepaeMbiM npoLi;eccoM h ero xeopexHHecKHM npe;i;cxaBjieHHeM, HBjiaiomaaca b 
HameM cjiynae xaKace Hccjie;i;yeMbiM Bbixo^HbiM npoLi;eccoM HH4)opMaii;HOHHOH 
Mo^ejiH (1) c HCKa5KeHHaMH, BHeceHHbiMH HecoBepmeHcxBOM Mo^ejiH H Mexo^a 
annpoKCHMaLiHH ; 

- ;i;ajibHeHmHH noj^xoji; KOC saKjiioHaexcH b nojiyqeHHH CIIM neBasKH h 
cpaBHeHHH c Mo^ejibHbiM "o6pa30M", cooxBexcxByiomHM Mexo^y o6pa6oxKH 
;i;aHHbix; nojiyneHHaa xaKHM oSpasoM nepBHHHaa HH4)opMaLi;Ha nosBOJiaex b 
;i;ajibHeHmeM onpe;i;ejiHXb KOMnneKc npoijeccoB - nanpHMep, 3xo Moryx 6bixb 
HeBasKa, nepe^axoHHaa ^yHKLi,Ha annapaxypbi h cjiynaHHaa, b CMbicjie 
onpe;i;ejieHHOH Mo;i;ejiH pacnpe;i;ejieHHa, oniHSKa HSMepeHHH; saxeM npoBo;i;Hxcji 
(|)0pMHp0BaHHe npH3HaKOBoro npocxpancxBa, MO, BbiHHCJieHHe OMK hjih OMK h 
Hx HHxepnpexaLi,Ha; 

- B pesyjibxaxe npHMeneHHa Mexo;i;oB KOC y;i;aexcfl nojiynnxb HH4)opMaLi;Hio 
He xojibKo o norpeniHocxax aKcnepHMenxa h Mexo;i;a o6pa6oxKH ;i;aHHbix, ho h o 
npHpo^HOH, flexepMHHHpoBaHHOH ocHOBe npoLi,eccoB, panee ne npe^CKasaHHyio 
xeopneH, h xeM caMbiM pasBHXb npe;i;cxaBjieHHa o npoLi;eccax. 

IIpoeKT 3.3 PacnosHasaHHe o6pa30B 

B cocxaBe npoeKxa 3.3 BbinojiHeHO 3 no^npoeKxa. 

IIoflnpoeKT 3.3.1 OopMHpoBaHHe npHsnaKOBoro npocxpancxBa 

OyHKLiHH cjiyHaHHbix npoLieccoB HBjiaioxca HHxeipanbHbiMH 

xapaKxepHCXHKaMH, onHCbiBaiomHMH npoLi,ecc b Li,ejiOM, h b 3xom njiane 

nepcneKXHBHbi, KaK jijir nocxpoeHHfl npHsnaKOBoro npocxpancxBa, xaK h ananHsa 

BSaHMOBJlHflHHfl KOMnjlCKCOB paSHOXHOHblX npoLi,eccoB. 
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HHxerpajibHbie onHcaHHH ne saBHcax ox jiOKajibHbix, ne 3HaHHMbix 
HSMeneHHH Bxo;i;Horo oGpasa h ycxoHHHBo oxpaacaiox oGmne, npHcymne 4)H3HKe 
npoLiecca oco6eHHocxH, oxjiHHaiomHe ;i;aHHbiH oSpas aBjieHHa ox jiio6oro ^pyroro, 
peajiH3yeMoro b FC npoLi,eccoB. ^ajibHeiiniHM pasBHXHCM h^ch ^opMHpOBaHHa 
HHxeipanbHbix onHcaHHH jijik KOC aBjiaexca HcnojibsoBaHHe HHxerpo- 
;i;H4)4)epeHLi;HajibHbix onHcaHHH h cooxBexcxByiomHx npHsnaKOB - 4>yHKu;HH 
KorepeHXHOCXH. 

B no;i;npoeKxe HsyneHbi Bonpocbi Haxoayi;eHHji h npHMeneHHa 
KoppenauiHOHHbix h BsaHMHbix Koppejiaii;HOHHbix 4)yHKLi;HH, aMnjiHxy;i;HO- h ^a30- 

naCXOXHblX 4>yHKLl,HH, 5HCneKXpOB, ^yHKLl,HH 05bIHH0H, HaCXHOH H MHO^KeCXBCHHOH 

KorepeHXHOCXH. C;i;ejiaH bbibo^i; o HaHGojibmen nepcneKXHBHocxH b KOC (^yHKu,HH 
KorepeHXHOCXH (OK), oGbihho npHMenaeMbix b ohxhhcckhx npHjioaceHHax. 
MaxcMaxH^ecKHH annapax 3xhx ^yHKLi,HH ^ocxaxoHHO pa3pa6oxaH, cjio5khocxh 
B03HHKaiox jiHnib Ha 3xane HHxepnpexaH;HH pesyjibxaxoB, ocoSchho b oxHomeHHH 
HsyneHHa BsaHMOBjinaHHa nexbipex h 6ojiee pa3Hopo;i;Hbix npoi;eccoB c noMombio 
OMK. OK oxjiHHaioxca xaK5Ke cboch noMexosamHmeHHOCXbK), ohh xecHO CBasanbi 
c nepe;i;axoHHOH h aMnjiHxy;i;Ho-HacxoxHOH 4)yHKH;HjiMH Hccjie;i;yeMoro npoH;ecca. 
SHaneHHH OK na ox;i;ejibHbix nacxoxax aBjiaioxcH HHxerpo-;i,H4)(^epeHH;HajibHbiMH 
xapaKxepHCXHKaMH, nocKOJibKy xapaKxepHsyiox KaK npoLi,ecc b Li,ejiOM, xaK h ero 

OCOSCHHOCXH. 

IIoanpoeKT 3.3.2 MHHHMH3aH;Ha oHHcanHH 

B ^aHHOM no^npocKxe Mcxo^bi MO h nocxpocHHe paa^enaiomHx (|)yHKLi,HH 
paccMoxpcHbi Ha Mo;i;ejibHOM npHMepe - perHcxpnpyeMbix na pasHbix ypoBnax 
MomHocxH 4)JiK)KxyaLiHax AaBjicHHa B Hccjie;i;oBaxejibCKOH ^3y. C(|)opMHpoBaHHoe 

C Heo5xOflHMOH H35bIXOHHOCXbIO lO-MCpHOe npOCXpanCXBO npH3HaK0B BKJIIOHajIO 

cxaxHcxHHccKHe MOMcnxbi pasjiHHHbix nopfl;i;KOB, BHjioxb ;i;o 4-ro (MOMcnxbi Sojiee 
BbicoKHx nopa^KOB HcycxoHHHBbi ^^^): Me^nana, Koa^xj^HiiHeHx KoppejiaiiHH, 
flHcnepcHfl, acHMMexpna, 3KCLi,ecc, nacxoxa Pafica, ceMHHHBapHanxbi 3-ro h 4-ro 
nopa;i;KOB, H;eHxpajibHbiH momchx 4-ro nop3i;i;Ka h Koa^^^^^y^^Hx BapnauiHH. 
IIpHSHaKH HBjiaioxca HHxcrpajibHbiMH H xapaKxcpHsyiox BxoflHOH o6pa3 B LiejIOM, 
Hxo ^aex ocHOBy jijm nojiyqcHHA mcxo^hkh (|)opMHpoBaHHfl onHcaHHH c mnpoKHM 

31 



flHanaaoHOM npHMenHMOCXH. B nacTHOCXH, saMCXHM, hto peKOMeH^OBaHHbie ^Jia 
Hccjie;i;oBaHHa 3JieKTpo3HLi;e4)ajiorpaMM HHxerpajibHbie npHsnaKH «aKTHBH0CTb», 
«no;i;BHacHocTb» h «cjioacHocTb» aBjiaioTCfl anajioraMH HHTeipanbHoro ypoBHa 
inyMa h nacTOXbi Pafica. 

Ha Mo;i;ejibHOM npHMepe 6biji HsyneH pa^i; HSBecxHbix MeTo;i;oB 
MHHHMHsaLiHH onHcaHHH - HO paspcmaiomeH cnocoSnocTH, KoppenaiiHOHHbiM 
MOMCHxaM, HHCJiy paspemaeMbix cnopOB, cjiynaHHOMy noHCKy c aflanxaLi,HeH, 
rjiaBHbiM KOMnoHCHxaM (mcxo^i; KapyHena-JIoaBa), a xaicace p^p, Sojiee npocxbix 
KpHxepHCB, nosBOJiaiomHx o6ocHOBaHHo yMCHbinaxb pasMepnocxb npocxpancxBa 
npH3HaK0B. YcxaHOBjieHO, hxo ne^ocxaxKOM 5ojibmHHCXBa nepeHHCJieHHbix 
Mexo;i;oB, onpe;i;eji3iioiii;HM hx MHorooSpasne, aBjiaexcji ysKaa oSnacxb npHMeneHHa 
H HeycxoHHHBocxb pesyjibxaxoB npn ;i;o6aBjieHHH hjih HCKjiioHeHHH ox;i;ejibHbix 
npH3HaK0B B 6ojiee cjio^khmx sa^anax. PasjiHHHbie Mexo^bi MO odjia^aiox xaK5Ke 
cneLi;H4)HHecKHMH He;i;ocxaxKaMH, noxpeSoBaBniHMH paspaSoxKH hobbix Mexo;i;oB 
MO npHMeHHxejibHo k 3a;i;aHaM KOC - Mexo;i;a MO no paapemaiomeH 
cnoco5HOCXH c HcnojibsoBaHHCM HflCH cjiynaHHoro noHCKa c a^anxaiiHeH, a xaK5Ke 
Mexo;i;a MO, ;i;aioiii;ero HanSojiee ycxoHHHBbie pesyjibxaxbi npn rapanxHpoBaHHOM 
pa3;^ejieHHH KjiaccoB - Mexo;i;a MO no j^ncnepcnn K034)4)HiiHeHX0B pas^enaioninx 
4)yHKu,HH (noflpodnee 3xh Mexo^bi H3Ji05KeHbi b no^npoeKTe 4.1.2). 

nPOrPAMMA 4 - HHTErPAI^HH KOC 
C PACn03HABAHHEM 0BPA30B 

HporpaMMa BKjiioHaex 2 npocKxa h 5 no;i;npoeKxoB. PacnosHaBanne o6pa30B 
nanijio npHMenenne b npocKxax ^aHHOH nporpaMMbi cjie;i;yK)n];HMH ochobhmmh 
ajieMCHxaMH - Mexo^bi MHHHMH3au,HH onHcaHHH, 4)opMHpoBaHHa npnsHaKOBoro 
npocxpancxBa h 4)opMajiH30BaHHoro npnnaxHa pemennH. 
IIpoeKT 4.1 Bbi6op HacTOTHoro A;iiana30Ha 

B cocxaBe npocKxa 4. 1 BbmojiHCHO 2 no^npocKxa. 

IIo/inpoeKT 4.1.1 Mo;i;ejiHpoBaHHe cHrnanoB b CWl ;i;Hana30He 
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Mo;],ejiHpOBaHHe CHrnajiOB npOBOAHJiocb c Li,ejibK) noBbimeHHH paapemeHHH b 
CWl ;i;Hana30He, nocKOJibKy cjinniKOM mnpoKHH HacxoTHbiii HHxepBaji He ;i;aeT 
HyacHoro paspemeHHa h ;i;eTajibHoro npoaBjiCHHa CHM nHKOB. 

OKOHHaxejIbHblH Bbl60p BepXHCH rpaHHHHOH naCTOTbl H, COOTBeTCTBCHHO, 

paspemeHHfl b 3a;i;aHax pasBHxoH KOC onpe;i;ejiHJica ManiHHHbiM Mo;i;ejiHpoBaHHeM, 
c 4)opMajiH30BaHHbiM npHHaxHCM pemeHHH MeTo;i;aMH PO. 
IIoflnpoeKT 4.1.2 MHHHMH3aLi,Ha onHcaHHH 

MHHHMHsaLiHJi onHcaHHH BbiSopa HacTOTHoro ;i;Hana30Ha b ;i;aHHOM 
no;i;npoeKTe npoBo;i;HTCfl paspaGoxaHHbiMH MeTo;i;aMH, yKasaHHbiMH b no/inpoeKTe 
3.3.2. 

Mexo^ MO no paspemaiomeH cnocoSnocTH c HcnojibsoBaHHeM cjiynaHHoro 
noHCKa c a;i;anTaLi;HeH Bbipaacaexca cjie;i;yioii];eH saBHCHMocxbio: 

max L{x''j , )- l{x''' ,X')<a, (2) 

Tjie X-' - 3TajioHHoe onncaHHe j-ro Kjiacca; X'-' — i-xoe onncaHHe j-ro Kjiacca; 
L(X'\ X^) - Mepa cxo;i;cTBa onHcaHHH (nanpHMep, cxaxHCTHKa D^); 

A - noporoBoe sHaneHHe paspemaiomeH cnocoGnocTH (oiipe;i;ejiaeTca h3 pacnexa 

B03M0aCH0H CXaXHCTHHeCKOH OIIIhGkH B HaXOac;i;eHHH npH3HaKOB). 

Mexofl cocTOHT H3 cjieflyioiu,Hx axanoB: 

1) Haxoac;i;eHHe L(X'-', X^) n L(X'{ X^) npn nocjie;i;oBaxejibHOM HCKjiioHeHHH 
Kaac;i;oro npHsnaKa; 

2) cpaBHCHHe peayjibxaxoB. HanpHMcp, HCKjiioqeHHe HCKOxoporo npHsnaKa 
npHBCJio K Sojiee saMexHOMy yjiyHineHHio pa3;i;ejieHHa, hcm HCKjiioHeHHe jiioSoro 
Apyroro npHsnaKa. B 3xom cjiynae npHsnaK ;i;ajibme ne paccMaxpHBaexca, h 
nepBbiH 3xan noBxopaexcfl c ocxaBineficfl coBOKynnocxbio npH3HaK0B; 

3) MHHHMHsaiiHJi npo;i;ojiacaexc3i ;i;o xex nop, noKa ;i;ji5i Bcex KjiaccoB ne 
BbinojiHHxcH ycjiOBHe (2), hjih AajibHeHinaa: MHHHMHsaiiHa ne npHBe^ex k 
yxyflineHHK) pas^eneHHa. Tor^a nponsBO^nxca flo5aBjieHHe nocne^Hero 
HCKjiioHeHHoro npnsnaKa n o;i;Horo h3 HCKjnoHennbix panee, BbiSnpaeMoro 
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cjiynaHKbiM o5pa30M. nocjie;i,HHH npOLi,e;i,ypa BbBBana tcm, hto paanHHHbie 
pesyjibxaxBi ;i;aeT ne tojibko HCKjiioHeHHe 0T;i;ejibHi>ix npHsnaKOB b pasHofi 
nocjie;i;oBaTejibHocTH, ho h nocjie^oBaxejibHocTb HCKjiioHeHHa jiioSoh hx napti. 

Mexofl MO no ^HcnepCHH K03^^HLi,HeHT0B pas^enaiomHx ^yHKLi,HH, ^aiomHH 
HanGojiee ycxoHHHBbie pesynbTaxbi npn rapaHXHpoBaHHOM pa3;i;ejieHHH KjiaccoB, 
ocHOBaH Ha xoM, Hxo Sojibinaa ;i;HcnepcHa K034)4)Hu;HeHxa npHsnaKa y 
pa3flejiHK)iii,Hx ^yHKLi,HH, nocxpoeHHbix fljia necKOJibKHx KjiaccoB o6pa30B, 
osnanaex sHanHxenbHoe HSMeneHHe npHsnaKa npn nepexo;i;e ox Kjiacca k Kjiaccy, 
x.e. OH aBjiaexca HH4)opMaxHBHbiM. 

TaKHM o5pa30M, noxeHLi,HajibHaa ^yHKLi,Ha BH^a: 

K{X,X,) = 1 + 4P,x,, + 4P,x,, + ... + 4PjX,j + ... + 4P^x,^ , (3) 

r;i;e - HCKOMtie K034)4>Hu;HeHTi>i paa^ejiaiomHx 4)yHKLi;HH (nepsBiH HH;i;eKc osHanaex Kjiacc 
o6pa30B, BTopoH - HOMep npH3HaKa), Pj - m npH3HaKOB npocxpancTBa onHcaHHH, 
no3BOJiHex nocxpOHXb BapHaLi,HOHHbiH pa;], no jxucuepcmi K034)4^Hn,HenT0B Xkj n 
nojiyHHXb HanSojiee HH4)opMaxHBHoe onHcanne b cMbicjie ;i;aHHoro Mexo;i,a MO. 
IIpoeKT 4.2 MHHHMHsauHfl onncaHHH KOMnjieKCOB npoueccoB 
B cocxaBC npocKxa 4.2 Bbinojineno 3 no;],npoeKxa. 
noflnpocKT 4.2.1 OopMHpoBaHHe Bbi6opoK KOMnjieKCOB npon;eccoB 
KojiHHecxBo BbiSopoK H3 PC HaSopoB KOMnjieKCOB npon;eccoB na nanajibnoM 
3xane ^opMHpyexca c MaKCHMajibno bo3mo5khoh H35bixoHHOCXbK), 
orpaHHHHBaeMOH xojibKo B03MoacHocxaMH H3MepHxejibH0H annapaxypbi. 
Anpnopnbie npe;i;cxaBjieHHa b ;i;aHHOM cjiynae ne ;i;ojiacHbi HaKjia;i;biBaxb 
orpanHHenHH, b npoxHBHOM cjiynae nocjie;i,yioiii,ee MO^^ejinpOBanne Mexo;],aMH PO 
0Ka3biBaexcfl nenojinbiM n ne no3BOJiaex BbiaBHXb B3aHM0BjiHflHHe npon;eccoB b 
HH4)opMan;HOHHOH Mo;i;ejiH KOC (1). 

^o/^^poeKT 4.2.2 OopMnpOBanne npH3HaKOBoro npocxpancxBa 
npH3HaKOBoe npocxpancxBo b ;i;aHHOM no;i;npoeKxe 4)opMHpyexca na ochobc 
HHxerpajibHbix (noanpocKx 3.3.2) n HHxerpo-;i;H4)4)epeHn;HajibHbix (OK) 
npH3HaK0B, nocKOJibKy xpe6yexca nojiynenne HaH5ojiee nn^opMaxHBHbix 
xapaKxepncxHK npon;eccoB b n;ejioM. B caMOM ^ejie, 4>yHKn;HH Korepenxnocxn, 
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nojiyHCHHaa no SHaneHHaM cneKxpajibHbix njiOTHOCxeii na ox^ejibHbix nacxoxax 
;i;Byx HjiH 6ojiee o6pa30B, xapaKxepHsyex KaK nacxoxKbie, jioKanbHbie HSMeHeHHfl 
Bxo;i;Horo oGpasa, xaK h oGmne xeH;i;eHLi;HH HSMeneHHa Hccjie;i;yeMOH rpynnbi 
o6pa30B. Hcnojib30BaHHe xaKHx ^yHKLi,HH no3BOJiaex npOBO^HXb KOMnjiCKCHoe 
HsyneHHe Bbixo;i;Horo npoLi;ecca (1) no pa^y Bxo;i;Hbix cnrnajioB pasjiHHHon 
4)H3HHecKOH npnpo^bi. 

IIoflnpoeKT 4.2.3 MHHHMH3au,Ha onncannn n Bbi6op KOMnjieKCOB npou,eccoB 
MHHHMH3an;H3i onncaHHH b ;i;aHHOM no;i;npoeKxe npoBo^^nxca Mexo;i;aMH, 
no^poGnee H3JioaceHHbiMH b no^npoeKTe 3.3.2. BbiSop KOMnneKcoB npon;eccoB 
ocyffl,ecxBjiaexca c noMOffl,bio H3BecxHoro b PO ajiropnxMa npHnaxna pemennn 
nocxpoenneM pemaioniHx rpannn; no Mexo;i;y noxeHn;HajibHbix 4)yHKn;HH (3). 

nPOrPAMMA 5 - nPHMEPbl nPHMEHEHHH KOC 

IIporpaMMa cocxonx h3 4 npocKxoB n 9 no;i;npoeKxoB. 
IIpoeKT 5.1 MojiejinpoBaHHe hcbhskh 

B cocxaBe npoeKxa 5.1 BbinojiHeno 3 no^npocKxa. 
IIo/inpoeKT 5.1.1 nponycKanne Hepe3 BeniecxBo nenxpoHHoro noxoKa 
I^ejieBOH 4)yHKu;HeH o6pa6oxKH annapaxypnbix jihhhh cu;HHXHjiJiaLiHOHHoro 
cneKxpoMexpa 5bicxpbix HeiixpoHOB c KpncxajinoM cxHjibdena b KanecxBe ^axHHKa 
aBjiajiocb nojiyHenne 4)yHKn;HH nponycKanna. npoBe;i;eHO BbiacHenne KOJiHHecx- 
BCHHoro BjiHanna BH;i;a (j)yHKu,HH pacnpeflejienna HeBJi3KH na crjiaacHBanne 
peajibHbix annapaxypnbix pacnpe^ejiennn, a xaK5Ke paccMOxpenne pa^a 4)ynKn,HH 
na jiyHHiee cooxbcxcxbhc ;i;exepMHHHpoBaHHOH ochobc npon;ecca. Pe3yjibxaxbi 
BHe;i;peHbi b npnioiaAHbix nccjieAOBannax nponycKanna nenxpoHHoro noxoKa 
Hepe3 pa3JiHHnbie bh^m peaKxopnbix MaxepnajiOB c n,ejibio yxoqnennfl (|)H3HHecKHx 
KOHcxanx. 

IIo/inpoeKT 5.1.2 ra30Bbi;i;ejieHHe h3 MaxepnanoB GnojiornHecKOH 3auwThi 
TeopexnqecKne nccjieflOBanna noKa3ajiH, hxo paflHan,HOHHO-xHMHHecKHH 
Bbixo^i; Bo;i;opo;i;a h3 nojinaxHnena, Bxo;i;flni;ero b Maxepnan SnonorHHecKOH 3ani;HXbi 
^3y, onpeflejiaexca necKOJibKHMH npoijeccaMH, 3aBHcan];HMH ox norjion^ennon 
fl03bi. npo6jieMa 3aKjiiOHajiacb b nojiyqennn anropnxMa pacno3HaBanHfl rpannn, 
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paflHaLl,HOHHO-XHMHHeCKHX npOLl,eCCOB H HaX05K;],eHHH TOHHblX 3HaHeHHH 

KHHCTHHecKHx napaMcxpoB. B ;i;aHHOM no;i;npoeKTe jiJi^ noji)^eHHa pa3;i;ejiflioii],eH 
4)yHKLi;HH ipaHHu; npoLi;eccoB Sbijih BBiSpaHBi KOMnjieKCBi aKcnepHMeHxanBHBix 
KpHBbix, nojiyHeHHbie npn o6jiyHeHHH b oSpasiiOB nojiH3THjieHa c 2,5% 

co;i;epacaHHeM B^*^. Mo;i;ejiHpoBaHHeM c noMombio MBBKII paspaSoxana Mexo;i;HKa 
pacno3HaBaHHa KHHexHHecKHx napaMexpoB ra30Bbi;i;ejieHHa h3 nojiHaxHnena, 
no3BOJiaK)iii,aa onpe^ejiHTb rpaHHLi,bi npoLi,eccoB no norjiomeHHofi fl03e, 5e3 
pa3pymeHHa o5pa3i;a, Henocpe;i;cxBeHHo b xo;i;e BKcnepHMenxa no perHcxpai;HH 
ra30Bbi;i;ejieHHa. HojiyHeHo ycnoBne pa3AejieHHa aKcnonenx, onncbiBaion^Hx 
pa3JiHHHbie paflHau,HOHHO-xHMHHecKHe npou,eccbi, xaKne KaK o5pa30BaHHe 
nonepeHHbix cBji3eH b aMop^non n KpncxanjinHecKOH 4)a3ax nojiHBXHjiena n xpanc- 
BHHHjieHOBaa Henacbin^ennocxb. Mexo;i;HKa Hcnojib3yexca jiJin yxoHHenna 
KOHCxanx npoxcKanna paflHau,HOHHO-xHMHHecKHx peaKu,HH n nporH03HpoBaHHa 
ra30Bbi;i;ejieHHji h3 nojiHaxHjiena c pa3JiHHHbiM co;i;epacaHHeM HanonnHxejien. 

IIoanpoeKT 5.1.3 3oH;i;oBbie xapaKxepncxHKH HH3KoxeMnepaxypHOH njia3Mbi 
Pemenne ypaBnenna Bojibu,MaHa, Hcnojib3yeMoe onncanna SKcnepHMen- 
xajibHbix pacnpe;i;ejieHHH ajicKxponoB no aneprnaM o;i;ho30h;i;oboh 
xapaKxepncxHKH, ;i;aex o6n];HH bh;i; npoGnbix 4>yHKLiHH, Koxopbie Moryx 6bixb 
Hcnojib30BaHbi fljia annpoKCHMan,HH pa3H0CXH0H flByx30HflOBOH xapaKxepncxHKH, 
pemenne jiJin Koxopon nanxn ne y;i;aexcfl. Mo;i;ejinpoBanne neBji3Kn c noMonibio 
MBBKII n (|)opMHpoBanne npn3naKOBoro npocxpancxBa c nocjiCAyion^nM 
pacno3naBanHeM ^exepMnnnpoBannon ocnoBbi npon,ecca noKa3ajin, hxo 
nanjiynmnM o6pa30M 3KcnepnMenxajibnbiH Maxepnan onncbiBaexca npoSnon 
(J)ynKu,neH Bn;i,a 

Y - aiQ^(a2X + a^x^ + a^x^) ^ (4) 

Hxo ;i;aex Baacnyio nn4)opMan;nio jijik nonnManna 4)H3nHecKOH ocnoBbi npon;ecca. 
IIpoeKT 5.2 KoMnjiCKCHaji o5pa5oTKa CHrnajioB TIT H3y 

^acxnbiH cjiyqan Mo;i;ejin (1) j^jir TII ^3y Moacno nojiynnxb, ecjin cnnxaxb 
KOJieSanna Moninocxn ^3y nfz) pe3yjibxnp)TOni;nM npon;eccoM na Bbixo;i;e CTMC, 
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a nyjibcaLi,HH xeMnepaxypbi t, ^aBjiCHHa p h njioxHOCXH p - npoLi,eccaMH na Bxo^e. 
Tor;i;a MoacHo sanncaxb aHanorHHHyio Mo;i;ejiH (1) MaxeMaxHHecKyio Mo;i;ejib 
KorepeHXHocxH xenjio4)H3HHecKHx npoLieccoB ^3y: 

[a^ (t) + a„ (t) + {t)]x [a{T)y/, (r , t) + t,8y/^ (r , t)] + 
SK^ci'^) = \\ + cCp iP^Spi-^Wp (r, t) + PoS y/p (r, r)]+ 



(5) 



SF{c7; v; x\ y/f^ •,<I);t)< SK^ (t) 

n{T) = Hin,;P)x (t) = H{n,;P)x 5K^ (r) 



r^e 5 - osHanaeT 4)jiK)KTyaii,HOHHyio cocxaBJiaiomyio cooxBexcTByiomeH BCJiHHHHti, Kc(t) - 
o5iii,aa peaKTHBHOCTb chctcmbi, Kt(t) - peaKXHBHOCXb, oSycjiOBjieHHaa ;i,eHCTBHeM 34)4)eKTOB 

peaKTHBHOCTH, y/(r, X) - (|)OpM-(|)yHKLi;HH nOJieH COOTBeXCXBJTOmHX TenjIO^H3HHeCKHX BeHHHHH, a 
- K03$(^HLi;HeHTBI peaKTHBHOCTH, HHfleKC «0» 03HaHaeT CTaU;HOHapHOe COCTOaHHC CHCXeMBI, F - 

cocxaBJiaiomaa peaKXHBHOcxH, oSycjiOBJieHnaa cxoxacxHHecKOH npHpoflofi HeMxpoHHO- 

4)H3HHeCKHX npOU;eCCOB, 4)yHKIi;HH CeHeHHH BSaHMO^^eHCXBHH, BepOHXHOCXeil BSaHMO^^eHCXBHH 
HeHXpOHOB C SJieMeHXaMH aKTHBHOH 30HtI, CHeKXpa MXHOBeHHtlX H 3ana3;i;bIBaK)II];HX HCHTpOHOB, 

4)opM-^yHKu;HH HeHxpoHHoro noTOKa h noxoKa HenxpoHOB; H(no;P) - nepe;i;axoHHaa ^yYoaxyisi. 

IIpH BbiBo;i;e Mo;i;ejiH KorepenxHocxH (5) ne ;i;ejiajiocb KaKHx-jinSo 
orpaHHHeHHH, yHHXbiBaiomHx KOHCxpyKLi,HK) iI3y, Hxo no3BOJiaex CHHxaxb MO^ejib 
;i;ocxaxoHHo oSmefi h npHro;i;HOH pasHbix xnnoB annapaxoB. KoHKpexHsai^Ha 
Mo;i;ejiH ocymecxBjiaexca onpe;i;ejieHHeM ocHOBHoro npoLi;ecca na Bxo;i;e h BbiSopoM 
xHna OK. TaK, b peaKxope c boaoh no^i, ^aBjieHHCM, r^e noaBjiCHHe naporasoBOH 
4)a3bi HOCHX 3nH3o;i;HHecKHH xapaKxep, ochobkbim npoLi;eccoM Moryx cjiyacHXb 
4)JiioKxyaLiHH ;i;aBjieHHa yO, a b KHnameM annapaxe onpe;i;ejiaiomyK) pojib nrpaiox 
4)JiiOKxyaLi,HH njioxHOCXH p. B rHnoxexH^ecKOM cjiynae BajKHOCXH Bcex Bxo^Hbix 
npoLieccoB hjih Hccjie;i;oBaHHji saBHCHMocxH Bbixo;i;Horo h HSMepaeMbix 
BxopocxeneHHbix npoiieccoB, b anajiHse Moryx 6bixb npHMeneHbi OMK. 

HpoBepKa MO^ejiH (5) npoBO^Hjiacb ^jia qacxHoro cjiynaa norpyiKHoro bo^o- 
Bo;i;aHoro Hccjie;i;oBaxejibCKoro peaKxopa c onycKHbiM ;i;BHaceHHeM Bo;i;bi, 
njiacxHHHaxbiMH xB3JiaMH H ysKHMH KanajiaMH xennoBbiAejiaiomHx c6opoK. 
CooxBexcxByiomee sa^aHHbiM ycjiOBHaM ynpomeHHe (a^ecb, ^jia KpaxKocxH, ne 
npHBo;i;Hxca) Mo;i;ejiH (5) npHBo;i;Hx k ^^op^^Pos^HHio Mo;i;ejiH KOC c 
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perHCXpHpyCMblMH ^JIK)KTyaLl,HaMH M0III,H0CTH Ha BblXO^e CHCXCMbl, OCHOBHbIM 

npoLieccoM na Bxo;i;e - nyjibcai^HaMH ;i;aBjieHHa h BxopocxeneHHbiM - 
4)JiioKTyaLi;HaMH xeMnepaxypbi xenjioHocHxena. 

OHK ^jiK)KxyaLi,HH ^aBjiCHHa p h moiii,hocxh n npn MHK-HCKjiiOHeHHH 
BjiHHHHfl Ha ocHOBHOH bxo;i;hoh h pesyjibXHpyiomHH npou;eccbi inyMOB 
xeMnepaxypbi t, onpe;i;ejiHxca BbipaacenneM: 



'^2 

y pn.t 



pn 



G , 

1 pt nt 

J- /V /V 

G, xG 

t pn 



GxG, 



xG. 



1 Gnt 

G xG 



(6) 



r;i;e G - OLi;eHKa CUM cooTBexcxByiomero npoLi;ecca. 

HpeflCKasaHHoe Mo^enbio, noBe^eHHe O^K npn H3MeHeHHH pejKHMOB 
xenjio4)H3HHecKoro cocxoflHHa peaRxopnoH ycxanoBKH, nojiyHHjio 
3KcnepHMeHxajibHoe no;i;xBepac;i;eHHe, KaK noKasano na pHC.7. 



y, 



pn.t 

0,3 



0,2 



n-m 




12 



n„,MBT 



Phc.7. HsMeneHHa OHK b saBHCHMOCXH ox 
MOmHOCTHBIX peacHMOB SL3Y 

I, II, III, IV - KJiaCCBI TenjIO$H3HHeCKHX 

peacHMOB ® - HecxauiHOHapHBiH peacHM, 

• - HepaBHOMepHoe aneproBbiAejieHHe, 
cnjioniHOH jiHHHCH noKaaaHM pasAenfliomHe 
rpaHHLi,fai, nixpHx-nyHKTHpoM - pas^ejiaiomaa 
rpaHHu;a, Kor;i;a Kjiacc IV sajiau o;i:hoh xohkoh 
Ha MomHOCTH 15,7 MBt, cxyneHHaxbiM 
nyHKTHpoM noKaaano noBeflCHHe OHK, 
npefl,CKa3faiBaeMoe ynpomeHHCM MOfl,ejiH (5) flflu 
KOHKpexHoro annapaxa. CIIM O^K nonyqeHBi 

c/s = 5 ^^ H Af= 0,04 ^^. 



IIpoeKT 5.3 KOC oSopyaoBaHHH A3C 

B cocxaBe npoeKxa 5.3 BbinojiHeHO 2 no^npoeKxa. 
IIoflnpoeKT 5.3.1 OjiioKxyai^HH Til b xexHOJiorHHecKHx xpy6onpoBo;i;ax 
OSmHH BHA MOAGJiH KOC (1) 5biji anpoSnpOBaH xaicace b sa^ane onpeAejienHH 
MomHocxH 3Hepro5jioKa c peaKxopoM BH-600 no noKasannaM pacxo^oMepoB 
naporenepaxopnbix ceKn;HH III Konxypa. npe;i;BapHxejibHbiH ananns o^^noxnnnbix 



npOLi,eccoB - CHH K0Jie6aHHH pacxo^a, perHCxpHpycMoro pacxo^OMCpaMH b 
;i;Hana30He ;i;o 0,02 Fii;, nosBOJiHji bbmbhtb nojiHrapMOHHHecKHe K0Jie6aHHfl 
pacxo;i;a nepes ccklihio. ^ajibHeHinee HsyneHHe 4)-'iioKTyaLi;HH c noMombio OMK 
noKaaajio, hto npOLi,eccbi KorepeHXHbi BHyxpH nexjiH h hc KorepeHXHbi Me^K^y 
nexjiHMH H cBHsaHbi c reoMexpHeH Tpy6onpoBo;i;oB h pa6oTOH nexjicBbix nacocoB. 
Oxcio;i;a 6bijiH nojiyneHbi peKOMeH;i;aLi;HH no HH;i;HBH;i;yajibHOMy jiJin Kaac;i;oH nexjiH 
nojiyneHHio saMepoB h ycxpaneHHio hcxohhocxh b onpe^ejienHH moiii,hocxh npn 
HcnojibsyeMbix ;i;HCKpexHbix HSMepeHHax pacxo;i;a. 

Phc.8. OjHOKxyauiHH TH b naporenepaxope I 

- xeMnepaxypa naxpna na bxoac b ceKu:Hio, II - 
TeMnepaxypa naxpna na Bbixofle h3 ccki^hh, III - 
pacxofl, nHxaxenBHOH BOfl,bi, IV - ceKLi;HOHHBiH 
pacxo^i; nnxaxejiBHOH bo;i;bi, V - pacxo^i; ocxpoxo 
napa. 



B cjie;i;yK)meH paSoxe ;i;aHHoro 
no^npocKxa, na ochobc mo^cjih (1) 5bijiH 
Hccjie;i;oBaHbi KOMnjieKCbi pasHoxHnnbix 
npoLieccoB - ^^moKxyaiiHH ;i;aBjieHHa, 
xeMnepaxypbi h pacxo^a napa, bo^m h 
naxpna na nexjiCBbix naporenepaxopax 
nrH-200M. Peannsaiinn npoi;eccoB, 
npe^cxaBjiennbie na pnc.S, pexHCxpnpoBajiH 
mxaxnoH annapaxypon c fs = 0,015 Tn, vi Af 




t, 10 c 



= l,2*l0"'*^^. 

MexanH3M noaBjienna CH^ (|)jiioKxyan,HH ne mo^kcx 6bixb CBasan c 
annapaxypnbiM 34)4)eKX0M, Kor;i;a nepno^i; BpeMenn Meac;i;y oxcnexaMn 6ojibme 
nepno^a BbicoKOHacxoxnon MOAyJiaiinn noxoKa nnxaxejibnbiM nacocoM. B 
npoxnBnoM cjiyqae Korepenxnocxb (|)jiioKxyan,nH xeMnepaxypbi naxpna n pacxo^a 
nnxaxenbnoH Bo;i;bi (pnc.S, II, IV) Sbijia 6bi Mana. Cxo;i;cxbo cxpyKxypbi 
peajinsaiinH npoiieccoB, nesaBncnMO perncxpnpyeMbix nn(|)opMaLinonno- 
n3MepnxejibnbiMn KananaMn na cxopone nexjin n na Bxo^e b ceKn,nio 
naporenepaxopa (pnc.S, III, IV), noKasbiBaex, hxo peannsai^nn oxpaacaiox oSniyio 
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^exepMHHHpOBaHHyio ocHOBy npOLi,eccoB, h hc aBjiaiOTca inyMaMH HSMepHxejibHOH 
annapaxypbi. 

Ha ocHOBe Hccjie;i;oBaHHa c;i;ejiaH bbibo^i; o6 onpe;i;ejiaioii];eM sHaneKHH 
^jnoKxyaitHH pacxo^a nHxaxejibHOH bo^m b ^opMHpOBaHHH o5iii,ero nojia 
HSMeHeHHH Xn naporenepaxopa. YnpaBjieHHe cxpyKxypHbiMH xapaKxepHcxHKaMH 
4)JiK)KxyaLi;HH pacxo;i;a nnxaxejibHOH Bo;i;bi Moacex HcnojibsoBaxbca jijir 
onxHMH3aLi,HH paSoxbi naporenepaxopOB b KanecxBC cocxaBHOH nacxH ACY Til 
A3C. 

IIoflnpoeKT 5.3.2 /^HarnocxHKa h npornosHpoBaHHe cocxoaHHa 
KOH^eHcaiiHOHHbix ycxanoBOK 
AHajiorHHHafl no cboch nocxanoBKe npocKxy 5.1 paSoxa npoBe;i;eHa ;i;ji5i 
onpe;i;ejieHHa anajiHXHHecKOH 3aBHCHMocxH noxepb MomHocxH AN ox cHHaceHHH 
BaKyyMa AP wpu onpe^ejienHbix 3HaqeHHax pacxo^a napa D b KOH^encaxopax 
xyp6HH BK- 100-6 h K-200-130 BenoapcKOH A3C HM.H.B.KypnaxoBa. 
SKcnepHMCHxajibHbie ;i,aHHbie 4)yHKLi,H0HajibH0H aaBHCHMOcxH BH;i,a: 

AN^fiAP,D) (7) 

annpoKCHMHpoBanH c noMombio MBBKII KOHKypnpyiomHMH 
3KcnoHeHLi;HajibHbiMH H nojiHHOMHanbHbiMH 4)yHKLi;HaMH. Ilocjie annpoKCHMaiiHH 
rpa4)HHecKoro Maxepnajia, no neBasKe 6bijiH nan^eHbi KpnxepHH KanecxBa 
ananHXHHecKHx Mo;i;ejieH - npHsnaicH 3a;i;aHH pacnosHaBanna peacHMa paSoxbi 
CHcxeMbi, H onpe;i;ejieHa ncKOMaa anajinxHHecKafl saBHCHMocxb. 
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IIpoeKT 5.4 A^a^Ta^HH KOC k HCCJie^OBaHHHM npouecca IIT 

B cocxaBe npocKxa 5.4 BbinonHeHo 4 no;i;npoeKTa. 
IIoflnpoeKT 5.4.1 AjiropHXM a;i;anTaLi;HH KOC 



Basa flaHHbix 
onHcaHHH HC 



BbiiHCjieHHe CnM 



CooTBercTBHe CIIM 

anpHopHbiM 

npeflCxaBjieHiMM 

PesyjibTaxM 

OrqeTbi 

OnbiT 




®opMHpoBaHHe 
peajTHsaijHH Bnna 
«Tejierpa4)Haa BOjiHa» 



BbraHCjieHHe cxaxHCTH- 
"lecKHx xapaKTepHCTHK 

OHHCaHHH HC 

PenieHHe saaai 

HfleHTH(J)HKaiJHH CHCKTpa 
BbllHCJieHHe CTaTHCTH- 

lecKHx xapaKTepHCTHK, 
HjieHTH{|)HKai;Ha 
oco5eHHOCTeH cneKTpa 



Phc.9. AjiropHTM a;i;anTaLi;HH KOC k Hccjie;i;oBaHHaM llllT 
npHBe;i;eHHBiH na pHc.9 anropHXM a;i;anTaii;HH KOC k Hccjie;i;oBaHHaM npoLi;ecca 
npoHSBOflCTBCHHoro TpaBMaxHSMa (nnX) ^ajiee no^podno paccMOxpen b 
noflnpocKxax 5.4.2-5.4.4. 

IIoanpoeKT 5.4.2 06pa6oxKa cHrnajioB nilT Pocchh h HxanHH 

Basa ^aHHbix ^jia HCCJie^OBaHHa nilT b Pocchh 5bijia o5pa30BaHa na ochobc 
aHKcx HC no npo3Bo;i;cxBeHHOMy oSte^^HHeHHio (II-jicxkhh MaccHB ;i;aHHbix, 
co;i;epacaii];HH 7000 HC), npoMbimneHHOMy npe^npHJixHio (6-jiexHHH MaccHB, 
coflepjKamHH 625 HC) h, b u,ejiOM, oxpacjin xaiKCJioro h xpancnopxHoro 
ManiHHOcxpoeHHa (I-jicxkhh MaccHB ox;i;ejibHbix bh;i;ob HC). 

^ajiee, o5pa30BaHbi peajiH3ai;HH HHT, BH^a, npe;i;cxaBjieHHoro na pnc.lO 
((|)parMeHx h3 pa3flejia «npoH3BOflCXBeHHoe odte^HHenHO)). 



T[S(T)] 



500 550 600 650 700 750 800 S50 900 950 

Phc.10. Bh;^ peajiH3aLi;HH nilT Saati ;i;aHHi>ix HC no Pocchh 
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npHMep nonyHeHHbix b ^aHHOM noflnpocKxe OLtenoK CIIM b CHH flHanaaoHe 
npHBeflCH Ha pnc. 1 1 . 



G(f)x10 
a6c. efl. 



8-1 

7 

6- 

S- 

4- 

3 

2 

1 






42,39 381,47 



10 



12 



11 



1653,04 3306,07 4959,11 8255,18 9918,21 



/ / / / / / / 



11575,18 13224,28 23142,49 32775,72 46284,99 



Phc.1 1. CHM H3 pasflena 5a3bi nilT Pocchh «npoH3BOACTBeHHoe oSteflMHeHHO) 

Hhcjio tohck peajiH3aLi,HH =65536, ^ = 138,9 mrFli,, Af= 4,238 hFli,; nepHOflw rapMOHHK : 1 
1,24688 Jiex, 2 - 30,34074 cyx., 3 - 7,00171 cyr., 4 - 3,50085 cyx., 5 - 56,01367 nac, 6 - 
33,59000 nac, 7 - 27,99487 nac, 8 - 23,99707 nac, 9 - 20,99840 nac, 10 - 12,00073 nac, 1 1 
8,47485 nac, 12 - 5,99982 nac. 



Bh^ho, hto nHHeHHaxbiH cneKxp nilT ne HBnaexcH MapKOBCKHM, 6ojiee xoro, 
He OTHOCHTCH K cjiyHaHHbiM npOLi,eccaM, a HBJiaexca ^exepMHHHpOBaHHbiM 
nojiHrapMOHHHecKHM npoiieccoM. 

onpefleneHHH cxaxHCTHHecKHx xapaKxepHCXHK h HHxepnpexaitHH 
pesyjibxaxoB 5biJio npOBefleno ManiHHHoe MOflenHpOBaHHe ro^OBbix h nojiHbix 
pasflenoB 6a3bi ^o,^^poeKTa 5.4.2 ^na onpefleneHHH ocHOBHbix napaMexpOB 
cneKxpajibHOFO anajiHsa: At, Af, fs, flJiHHbi peajiHsaiiHH. HccneflOBaHbi Bonpocbi 
3proflHHHOCXH H cxaLi,HOHapHOCXH peajiH3aLi,HH T[s(t)], yMCHbineHHa yXCHKH 
3HeprHH nepes SoKOBbie jienecxKH c noMombK) KOCHHycoH/iajibHOH 4)yHKLi,HH, 

BJIHHHHH AOnOJIHCHHa peanH3aLl,HH HynHMH, HBneHHH MaCKHpOBKH Hacxox, 
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aMnjiHTy^HOH MOflyjiHLi,HH cneKxpa, a TaK5Ke npoBe^en cpaBHHxejibHbiH anajiHS 

Mexo^oB Bno H BnyA. 

ycxaHOBjieHo, hxo nacxoxHaa cxpyxxypa cneKxpoB nilT ro^i; ox ro;i;a ne 
MCHaexca npn HSMeneHHH ^jihh peajiH3aLi,HH, BapbHpoBaHHH crjia:acHBaHHeM, 
napaMexpaMH At, Af, fg , Mexo;i;oM o6pa5oxKH h npn anajiHse 11 -xh pasjiHHHbix 
ro;i;oBbix Bbi6opoK, jia^KQ b xex cjiynaax, Kor;i;a kouhhccxbo HC b cpaBHHBaeMbix 
ro^ax oxjiHHaexca ~ b 2 pasa. Bojiee xoro, ycxoHHHBOCXb nojiyqeHHbix pesyjibxaxoB 
xapaKxepHsyexca xcm, hxo aHanorHHHoe Hccjie;i;oBaHHe 6a3bi nilT 
«npoMbimjieHHoro npe^(npHaxHa», ne Bxo;i;aii];ero b «npoH3Bo;i;cxBeHHoe 
od-be^HHCHHO) H pacnoji05KeHHoro b ^pyroM 3K0H0MHqecK0M paiioHe Pocchh, 
noKasano KanecxBeHHoe coBna;i;eHHe cneKxpoB nilT npe;i;npHflXHfl h oSte^^HHeHHa. 
OcHOBHbie yKasaHHbie nHKH bh^^hm h na cneKxpax pas^ena Sasbi «oxpacjib b 

LI,ejIOM». 

BapbHpoBaHHe crjiaacHBaHHeM no nacxoxe CIIM (pncll) noKasano, hxo npn 
MHHHMajibHO B03Mo:acHOH oniHSKC CMemeHHH Sb H MaKCHMajibHOM paspemeHHH Af, 
noipeniHocxb nacxoxHOH H;i;eHXH4)HKaLi;HH ocoSeHHocxen cneKxpa ne npcBbimaex 
0,2% ox Hacxoxbi, hxo aBjiaexca Bnojine ;i;ocxaxoHHbiM h nosBOJiaex c;i;ejiaxb Bbi6op 
cooTBexcxByiomHx napaMCxpoB cneKxpanbHoro anajiHsa. 

Basa ;i;aHHbix jijik HsyneHHa nilT HxanHH Sbijia c4)opMHpoBaHa na ochobc 1 - 
jiexHCH BbiGopKH, co;i;epacameH 10471 HC, h3 6aHKa ;i;aHHbix IIT HanGonee 
pa3BHXbix B npOMbimjiCHHOM oxHomeHHH o6jiacxeH HxajiHH - npoBHHLi,HH MHjiana 
H BepraMo, npe;i;ocxaBjieHHbix aBxopy I.N.A.I.L. 

B 6a3y ;i;aHHbix saneceHbi, peajiH3ai;HH nilT, bh^i; Koxopbix noKasan na 




500 550 600 650 700 750 800 850 900 950 x, q 

Phc. 12. Bh^i; peanHsauiHH nilT Gasti ;i;aHHBix HC no HxanHH 
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HacbimeHHOCTb HC Bbi6opKH IIT npOBHHiiHH BepraMO h Mnnana 6ojiee, hcm 
B 15 pas Bbime, hcm MaKCHMajibnaa h3 anajiHSHpyeMbix no Pocchh 
(«npoH3BOACTBeHHoe o6i.eAHHeHHe», pnclO). 

G(f)xlO* * 
a6c. efl. / 

4 ■ 

3 - 




5967,88 11935,76 17903,65 23871,53 29839,41 35807,29 41775,17 47743,06 53710,94 



Phc.13. CnM nni HxajiHH 

A'^= 8192,^ = 138,9 mrFli,, Af= 33,9 hFli,; nepHOflbi rapMOHHK : 1-7,11111 cyr., 2 - 3,55555 
cyr., 3- 34,13333 nac, 4 - 28,44 nac, 5 - 24,38095 nac, 6 - 21,333 nac, 7 - 18,96296 nac, 8 - 
12,19048 nac, 9 - 8,0000 nac, 10 - 6,02352 nac, 1 1 - 4,83018 nac. 

no,iinpoeKT 5.4.3 ABTOKOJieSaxejibnaa MOAenb nilT 

B cooTBexcTBHH c MOflcnbio (1) npeflCxaBHM Bbixo^HOH npOLtecc T[s(t)] 
CHMC, KaK ynopHflOHCHHyK) BpeMCHHyK) nocjieflOBaxenbHOCTb oStjCktob - HC: 

t[s{t)\ = S{t,\S{t, ),..., 5(r^. ),..., Ar = r^. -r^.^ ^ (8) 

r^e Ti, T2,..., Tj,... - MOMeHTbi BpeMCHH (flHCKpexHaa BpeMCHHaa ocb). 

TaKaa nocjieflOBaxenbHOCTb HBUHexca ne xonbKO (|)yHKLi,HeH BpeMCHH, 

saflaHHOH Ha cexKe } -^j , huh, b HenpepbiBHOM HpeACxaBJienHH, Kor^a At ^ - 

s(t), ho H HMeeX CMblCH 4^yHKH,H0HaJIbH0H SaBHCHMOCXH ox BpCMCHH, 
oSyCJIOBJieHHOH H,eJIbIM pa^OM BXOAHMX HpOH,eCCOB - H,HpKaflHaHHbIMH, 
HefleHbHblMH (H,HpKaCeH,HHaHHbIMH), MeCHHHblMH (pHC.10,12), HHHH,HHpyeMbIMH He 

xonbKO 4)aKxopaMH cpeflbi (3K3oreHHbiMH) h 3HfloreHHbiMH, x.e. aaflannbiMH 

renexHHecKH, ho h coH,HanbHO-opraHH3aH,HOHHbiMH 4^aKxopaMH, HpHcyHi,HMH 
CHMC. 
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Moflenb nnX onHCbiBaex BbiHy^fleHHbie nepenHCJienHbiMH npoiieccaMH 
KOJieSaHHa nilT B^ajiH ox tohkh ecxecxBeHHoro MHHHMyMa, b KanecxBe Koxoporo 
npHHHMaeM MapKOBCKHH npoLtecc: 

|2 



G(f) = 2\F{T[s(T)]f = const 



(9) 



r^e F - 3HaK npeoSpaaoBanHa Oypte. 

CncKxp nnX (pHC. 11,13) HMeex abc ocHOBHbie nacxoxbi /;=1653,04±2,1 1 hFli, 
M f2 = 1 1575,48±2,1 1 hFli,, npHHCM Bxopaa ocHOBHaa nacxoxa Kpaxna nepBoii: 
fi^'^fi- B caMOM flCJie, nacxoxbi rapMOHHK c HOMCpaMH 3-^10,12 c bbicokoh 
cxeneHbK) xohhocxh KpaxHbi fi , a rapMOHHKH 8,10,12 - f2- TaKHM o6pa30M, 
MOflCJib nnX Mo^ex 5bixb npeflcxaBJiena b bh^c aBxoKOJieSaxenbHOH CHCxeMbi, 
coBepmaiomeH BbinyjK/ieHHbie rapMOHHHecKHe ocli,hjijihli,hh, cneKxp Koxopbix 
aHanorHHCH Ha6opy xohob h oSepxoHOB cxpyn, orpaHHHeHHbix c flByx cxopOH c 
oxHomeHHeM ^.jihh 7:1 (pHC.14). 



G(f) 



fj 2f,3fi4f,5f,6fi7fi8fi 
I 



14f, 
I 

2fj 



I 

3f2 



I 

4fj 



I 



5f2 23fj 



24f, 



Phc.14. Moflejib CHM nojiHrapMOHHHecKoro nilT 
Bh^ho, hxo CHM coAep^Hx xpn npaBHJibHbie cepHH: 0^7/}; 0-^24^}; 23y}-^24/^. 
IIocneflHHH cepHH, no-BH^HMOMy, CBHsana co CBepxKOH b HHSKOHacxoxHyio oSnacxb 
rapMOHHK c HepHOflaMH och,hjijihh,hh, MeHbniHMH 1 Haca, BcneflcxBHe HBJieHHH Mac- 
KHpoBKH. HepBaa cepHH OHpeflejiaex pacHi,eHJieHHe ochobhoh rapMOHHKH 
HMeK)nj,eH nepHOfl 7 cyxoK h BxopyK) ho BenHHHne b cneKxpe aMHUHxy^y. 

TaKHM oSpasoM, AaJiBHenniHe HccneflOBanHH aBxoKOJieSaxejibHoii moacjih b 
cooxBexcxBHH c MOflcnbR) KOC (1), flOJi>KHbi 6bixb HanpaBJieHbi na 4)opMHpOBaHHe 

HH(|)OpMaXHBHOH BblSopKH H3 XeHepaJIbHOH COBOKyHHOCXH BXOAHblX npOLl,eCCOB, 

KaK HCCJie/^yeMbix b xpohoShojiofhh, xaK h oSycnoBJieHHbix coiiHajibHbiMH h 

45 



opraHH3aLi,HOHHbiMH nepHO^HHecKHMH ^aKTOpaMH - ynpaBjiaiomHMH 
Bos^eHCTBHaMH B C^MC, c nocjie;i;yioii];HM BtiHHCJieHHeM h HHTepnpeTai^HeH 
KoppejiaiiHOHHbix saBHCHMOCTCH Meac;i;y nilT h BbiHyac;i;aioii];HMH 
CHHeprexHHecKHe KOJieSaHHa nilT xpOHoSHOJiorHnecKHMH Li,HpKaflHaHHbiMH 
4)aKTopaMH, a xaicace cooTBeTCTB)TOiii;Hx O^K h OMK. 

IIoanpoeKT 5.4.4 CpaBHCHHe pesyjibxaxoB o6pa6oTKH cHrnajioB nilT HxanHH 

H POCCHH 

CpaBHCHHe cxaxHCTHK HC no 6a3aM ;i;aHHbix nilT HxanHH h Pocchh 
npoBo;i;Hjiocb c Li;ejibK) H;i;eHXH4)HKaLi;HH Li;HpKa;i;HaHHbix h He;i;ejibHbix pnxMOB, 
oSHapy^eHHbix c noMombio npHMeneHHa KOC (pHC.15). 

Hccjie;i;oBaHHe noKasano, hxo Li;HpKa;i;HaHHbie pnxMbi nilT onpe;i;ejiaioxcji 
ncHxojiorHHecKHMH, noBe;i;eHHecKHMH npHHHHaMH c xpa;i;HLi;HOHHo 
paccMaxpHBaeMbiM b xpoHo6HOJiorHH Ha5opoM BHeniHHx BosfleiicxBHH h 
peaKLiHH HejioBCKa. B xo ace BpeMa He;i;ejibHbiH pnxM onpe;i;ejiaexc3i coi^HanbHo- 
opraHH3aLi;HOHHbiMH 4)aKxopaMH CTMC, BKjiioHafl h cHcxeMy HHcxpyKxaacefi, KaK 
ynpaBjiflioiu,Hx BOS^eHCXBHH na IIT. 

flaHHbie, npe;i;cxaBjieHHbie na pncll h 13, noKasbiBaiox npaKXHHecKoe 
coBna;i;eHHe cneKxpanbHbix xapaKxepHcxHK nilT, nojiyqenHbix b pa3Hbie ro;i;bi, na 
pa3JiHHHbix no xnny n Bejinnnne npe^npnaxnax n oxpacjiax, b pasnbix cxpanax c 
cyniecxBCHHo oxjinnnbiMH ycjioBHJiMH opraHH3an;HH xpy;i;a. nilT bo Bcex cjiynaax 
HMeex apKo BbipaaceHHbiH ;i;exepMHHHpoBaHHbiH, nojinrapMonHHecKHH xapaKxep c 
flOMnnanxHOH n,HpKaflHaHHOH 24-HacoBOH rapMonnKon. 

PhC.15. IIpHMepHBie CXaXHCTHKH 

HC HxanHH ( I ) H Pocchh ( II ). 

npHBe^ennbie Bbime peayjibxaxbi 
Hccjie;i;oBaHHH nosBOJiaiox 
c(|)opMyjiHpoBaxb nanGojiee 
nepcncKXHBHoe nanpaBjienne 
CHHaceHHa xpaBMaxnsMa na 
npe;i,npHaxHH, KaK BKjiiOHeHHe b 




I 9 10 14 16 IS 21 12 * S 6 



CHCTCMy e5Ke^HeBHOrO ;i,OnyCK-KOHTpOJIH Ll,HpKaflHaHHbIX 6H0MeflHLl,HHCKHX H 

ncHxo4)H3HOJiorHHecKHx KOMnjieKcoB npoLi;eccoB, HMeiomnx HanGojiee BbicoKyio 
cxeneHb KorepeHXHocxH c npoLi;eccoM IIT. 

KpOMe Toro, Heo6xoflHM ynex BpeMCHHOH pasBepxKH nocjie^eHCXBHa 
HHcxpyKxaacefi c o;i;HOBpeMeHHbiM corjiacoBaHHCM nacxoxbi b cHcxeMe 
HHcxpyKxaacefi c aMnjiHxy;i;Ho-HacxoxHbiMH xapaKxepHcxHKaMH nilT. 

nPOrPAMMA 6 - BHE^PEHHE MO^EJIEH H PESYJIbTATOB 

nPHMEHEHHH KOC 

IIporpaMMa BKjiiOHaex 4 npocKxa. 
IIpoeKT 6.1 Bne/ipeHHe b yneSHOM npouecce 

IlaKex no jiJiK KOC (no^npoeKT 2.3.2) BHe;i;peH b yneGnoM npoijecce pa;i;a 
BbicniHx ynednbix saBe^eHHH nyxeM nepe^anH ^Ji^ HcnojibsoBaHHa no 
cooxBexcxByiomHM sanpocaM. B nacxHocxH, mcxo^^hkh KOC HanijiH oxpaaceHHe b 
Mexo;i;HHecKHx nocoGnax jijik npaKXHHecKHx h jieKiiHOHHbix sanaxHii na 
pa^HoxexHHHecKOM H xenjiosHeprexHHecKOM 4)aKyjibxexax yrxy-yilH, Ka^eppax 
axoMHOH 3HeprexHKH 0;i;eccKoro nojiHxexHHHecKoro HHcxHxyxa, Mockobckoxo 
3HeprexHHecKoro HHCxHxyxa, b yneGHOM noco6HH YpanbCKoro rocyAapcxBCHHoro 
yHHBepcHxexa. Pa3pa5oxaHHbie mcxo^hkh KOC b nacxH npHMeHCHHii b a^epHofi 
3HeprexHKe h xpaBMaxojiorHH HcnojibsoBanbi xaicace b yneSHOM npoLi;ecce 
(jjaKyjibxexa aneKxpoHHKH MnnaHCKoro nojiHxexHHHecKoro HHCXHxyxa. 
IIpoeKT 6.2 KOC b ^hshhcckhx H3MepeHHHx 

Mexo;i;HKa h 4>opTpaH-nporpaMMa pacnosnaBaHHa napaMexpoB khhcxhich 
paAHOJiHsa nojiHMepHbix MaxepnanoB SnojiorHHecKOH samnxbi ^3y BHe^peHa b 
CO HHKH3T h peKOMeHflOBana ^Jia Bne^peHHa na npe^npnaxHax MHHHCxepcxBa 
cpe;i;Hero ManiHHocxpoeHHfl. B pesyjibxaxe noBbimena 34)4)eKXHBHocxb nayHHbix 
Hccjie^oBaHHH 3a CHex 6ojiee xohhoxo onpeAeneHHa KOHcxanx npoLi,eccoB 
paflH0JiH3a H aBX0MaxH3aLi,HH o5pa6oxKH aKcnepHMenxajibHbix ^anHbix. 

EnSjiHoxeKa 4>opTP^H-nporpaMM aHajiH3a cjiyqanHbix npoi^eccoB b 

cocxaBe 38 Mo;i;yjieH BHe^pena b HncxHxyxe 3JieKxpo(|)H3HKH ypO PAH jiJin 

aBX0MaXH3aLI,HH paCneXOB H3BeCXHbIX, nepCneKXHBHblX H HOBblX BH^OB (|)yHKLI,HH, 
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xapaKxepHCTHK h napaMexpOB cjiynaHKbix npOLi,eccoB h ^yHKLi,HOHHpOBaHHH b 
cocxaBe cneLiHajibHoro nO chctcm aBTOMaxHsaitHH HayHHbix Hccjie;i;oBaHHH. 
npocKT 6.3 BHeapcHHe b ACY TH A3C 

Mexofl KOHxpojia BCKHnaHHH xennoHOCHxejia b aKXHBHOH 30He peaKxopa 
(npocKT 5.2) BHe;i;peH b CO HHKH3T h peKOMeH;i;oBaH jiJin BHe;i;peHHH na 
npe;i;npHaxHax MHHHCxepcxBa cpe;i;Hero ManiHHOcxpoeHHa. flocxHrnyxo 
noBbimeHHe Ha^ejKHOCXH h 5e3onacHOCXH aKcnjiyaxaiiHH peaKxopa. 

Mexo;i;HKa pacnosnaBaHHa peacHMOB pa6oxbi o6opy;i;oBaHHa, ocHOBaHHaa na 
Mo^enH KorepeHXHocxH xenjio4)H3HHecKHx xapaKxepHcxHK (noanpocKx 5.3.1) 
peKOMCH^OBaHa ^Jia BHe^penHa b nporpaMMbi ^HarHOCXHKH HH^opMaiiHOHHbix 
KanajioB, HcnojibsyeMbix jijik KOHxpona moiii;hocxh 3Hepro6jioKa BH-600 
BejioapcKOH A3C HM.H.B.KypnaxoBa. 

nojiyneHHoe MO^enbHoe npe^cxaBjieHHe saBHCHMOCXH meyKjiy HSMeneHHaMH 
MomHocxH H BaKyyMa b KOH;i;eHcaxopax (nojinpoeKT 5.3.2) Bonijio b cocxaB 
Oopxpan-npOFpaMMbi «^HarHocxHKa hhcxoxm h 3(|)(|)eKXHBH0CXH pa6oxbi 
KOHflCHcaxopoB xyp5HH BK- 100-6 h K-200-130 na 3BM M-4030 c npHMeneHHeM 
Mexo;i;oB pacno3HaBaHHa o5pa30B», BHe;i;peHo b npoH3Bo;i;cxBo na BenoapcKOH 
A3C H nepe;i;aHo no sanpocaM BHe;i;peHHa na KypcKyio A3C h Moji;i;aBCKyK) 
rP3C, pa5oxa peKOMeHflOBana ^Jia Bne^peHHa na npe^npHaxHax MHH3Hepro 
CCCP. 

IIpoeKT 6.4 Hcnojib30BaHHe b ACY 11 npe/inpHHTHH 

IlaKex npHKjia;i;Hbix nporpaMM no BbinncjinxejibHOH ;i;HarHocxHKe 
6e3onacHocxH n ycjioBHH xpy^a b CTMC BHe;i;peH b Cbcpajiobckom 4)HiiHajie 
Bcecoi03Horo HIIK MHHjiec5yMnpoMa CCCP. ^ocxHrnyxo coKpamenne cpoKOB 
npoBe;i;eHHfl axxecxan;HH pa6oHHx mccx 3a cnex ynponi;eHHfl n aBX0MaxH3an;HH 
H3MepeHHH H pa6ox, noBbimena 3(|)(|)eKXHBHocxb yneGnoro npon,ecca. 

nojiyqeHHbie b xo^e MO^ejinpoBaHHa miT npe^jiojKeHHfl h peKOMeHflau,HH no 
4)opMe aKxa, 3aMeHjiion|eH H-1, BHe;i;peHbi BIJ,HHHOT BLI,CnC nepexo;i;a na 
HOByK) 4)opMy aKxa H-1 c i;ejibio aBX0MaxH3ai;HH aHajiH3a xpaBMaxH3Ma. 
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Ha ilCHOrOpCKOM MainHHOCXpOHXejIbHOM 3SiB0JXQ BHCApeH B OnblTHO- 

npoMbinijieHHyio 3KcnjiyaTaLi;Hio rojioBHofi oSpaseu; Li;ejieBOH no;i;cHCTeMbi P 
(npe;i;npHaTHa) oxpacneBOH ACY «OxpaHa Tpy;i;a», npoBe;i;eHo oSyneHHe 
nepcoHajia nojib30BaHHio ACY «OxpaHa Tpyfla», ^ojiojKeHbi h nepe^anbi ^jia 
HcnojibsoBaHHfl B cHCTCMe HHcxpyKxaaceH no xexHHKe GesonacHocxH pesyjibxaxbi 
Hccjie;i;oBaHHH nocjie;i;eHcxBHa HHcxpyKxaacefi h cHHeprexHHecKHx K0Jie6aHHH 
xpaBMaxH3Ma b C^MC. 

nOJiyHEHHME PE3yjIbTATM H BMBO^M 

BbinojiHeH jiHxepaxypHo-aHanHXHHecKHH oSsop no npoSneMaxHKe 
nocxanoBOHHbix 3a;i;aH KOC, ee MaxeMaxHHecKoro annapaxa h npHjioacennH k 
HsyHeHHK) npon,eccoB pasHoii ^hshhcckoh npHpo^bi. PeajiHSOBan 4-x panroBbiH 
naKex npoxoxnnoB n ;i;aHa nx KpnxHKa. 

Cc[)opMyjiHpoBaHa KOHn;enu;Ha KOC, KaK e;i;HHOH cncxeMbi Mo;i;ejieH jijm 
anajiHsa npou,eccoB h hx KOMnjieKCOB, b o5jiacxH nacxox, Handojiee nojiHO 
oxpaacaionien ocoSennocxn, xapaKxepnbie CTMC b i;ejioM, n o6jia;i;aion|eH 
cneu;H4)HK0H Mexo;i;oB (|)0pMHp0BaHHa Ha6jiio;i;eHHH, hx o6pa6oxKH h 
HHxepnpexau,HH. ripoBe^eHO Hccjie^OBaHHe HHxerpajibHbix, flH4)4)epeHu,HajibHbix h 
HHxerpo-;i;H4)4)epeHn;HajibHbix npnsnaKOB n onncannH na nx ochobc, Mexo;i;oB MO 
H oSocHOBana nepcneKXHBHocxb npHMeHenna p^a panee ne HcnojibaoBaBmnxca 
HH(|)OpMaXHBHbIX npH3HaK0B, KaK fljia (|)opMHpoBaHHa npH3HaKOBoro 
npocxpancxBa, xaK n nocxpoennfl Mo;i;ejieH KOC, BKjiioHaioniHx xpn n Sojiee 
pasHoxnnHbix npoiiecca. 

Pa3pa6oxaH hobmh mcxo^ MO no ^ncnepcHH K034)4)Hu,HeHX0B pas^ejifliomHx 
4)yHKn;HH, ;i;aioni;HH ycxoHHHBbie pesyjibxaxbi npn rapanxMpoBannoM pas^^ejiennn 
KjiaccoB o6pa30B HccjieAyeMbix ecxecxBennbix npon,eccoB; ycoBepmeHcxBOBan 
Mexofl MO no paspemaiomeH cnocoGnocxH ncnojibsoBanHeM H^en cjiyqaiiHoro 
noHCKa c a;i;anxai;HeH. 

IlpeAJio^eHHbie MOAenn npHMenenHH KOC jiJin nsyHenna hcbhskh, inyMOB 
xexHOJiorHHecKHx napaMexpoB ^3Y n odopy^OBanHfl A3C, npon,eccoB IIT 
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BHe^peHbl B HayHHblX HCCHeflOBaHHHX (jDHSHHeCKHX npOLl,eCCOB H H3MepeHHHX 

KOHCTBHT, npH paspaGoTKc ACy Tn A3C, Bbipa6oTKe ynpaBjifliomHx B03;i;eHCTBHH 
jlJi^ paH;i;oMH3aLi;HH h CHHaceHHa IIT b npaKXHKe OT;i;ejiOB OT h TB npoMbinijieHHtix 
npeflnpHaTHH. 

Mo;i;ejibHbie Hccjie;i;oBaHHa HCBasKH nosBOJiHjiH yroHHHXb 4>K3HHecKHe 
H3MepeHHa h xeoperHHecKHe npe;i;cTaBjieHHa o npoLi;eccax, ;i;aTb 6ojiee xoHHbie 
peKOMeHflaLi,HH ^jia npoeKXHpoBaHHa MaxepHajiOB SHOJiorHHecKofi samHXbi ox 

HOHH3HpyiOIIi;HX HSJiyHeHHH. 

Ha ocHOBe cpaBHCHHa pesyjibxaxoB Hccne^oBaHHa nilT Pocchh h HxanHH 
oxKpbixa panee HCHSBecxHaa b xpoHo5HOJiorHH saBHCHMOCXb MejK^y nilT h 
Li;HpKa;i;HaHHbiMH pnxMaMH, a b Sojiee o6iii;eM njiane, ycxaHOBjien 
;i;exepMHHHpoBaHHbiH, nojiHrapMOHHHecKHH xapaKxep nilT, c onpe;i;ejiaioii];HM 

BOS^eHCXBHCM 6H0pHXM0JI0rHHeCKHX LI,HpKaflHaHHbIX COCXaBJiaiOIII,HX H 

BxopocxeneHHbiM - coi^HajibHo-opraHHsai^HOHHbix 4>^KxopoB; ;i;oKa3aHo 
oxcyxcxBHe BjinaHHa na nilT oKOJioMecaHHbix 6hophxmob, mnpoKo npHMCHJieMbix 
Ha npe^npnaxHax pa^a cxpan; c4)opMyjiHpoBaHa aBX0K0Jie6axejibHaa MO^ejib nilT 
H npe;i;jioaceHbi Mexo;i;bi ero paH;i;oMH3aLi;HH jijik cHHaceHHfl ypoBHa xpaBMaxHSMa na 
npoH3Bo;i;cxBe. 

B o5jiacxH o5ecneqeHHfl HCCJie^OBaHHH h xexHOJiorHnecKHx npHMeHeHHH 
paspaSoxaH h BHe;i;peH naKex nporpaMM KOC, BKjiioHaiomHH Bce Sjiokh IIO ox 
4)opMHpoBaHHa Hcxo;i;Hbix ;i;aHHbix ;i;o nojiyneKHJi anajiHXHHecKHX pesyjibxaxoB. 

06ii],He BbiBOflbi: nocxaBjiCHHaa Li,ejib - pa3BHXb CHCxeMy MO^ejiefi h mcxo^ob 
KOC HHxeipaiiHeH c pacnosHaBaHHCM oSpasoB na Bcex 3xanax uojiyiQimii 
HH(|)opMaLiHH 06 Hccjie^yeMbix npoiieccax h CTMC - ;i;ocxHrHyxa; pa3pa6oxaHbi 
KOHxypbi HOBoro HayqHoro nanpaBjieHHa b KOMnjieKCHofi o5pa5oxKe CHrnajiOB 
npoi;eccoB pasjiHHHOH 4)H3HHecKOH npHpo;i;bi. 
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